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EDITORIAL 


If Rationing Must Come 


N WORDS which probably were as instinctively accurate 
as they were informal, an astute observer of the Wash- 
ington scene remarked that some of the people there were 
“determined to have rationing’ in realms including farm 
equipment. Relevant thereto are remarks by other speakers 
and discussers at the same and other times during the recent 
annual meeting of the American Society of Agricultural 
Engineers in Milwaukee. 

In the comprehensive and carefully stated communica- 
tion from the assistant secretary of the British ministry of 
agriculture, sent because he was unable to be present in 
person, it was brought out that allocation and actual place- 
ment of tractors and other farm machinery were handled 
by committees of farmers in the immediate areas, not by 
remote control from London. This wisdom of using the 
experience and judgment of men with full local knowledge 
was singled out for emphatic approval by several of our 
engineers. 

Both in this and other connections the point was made 
that the men best qualified to know which farmers can 
make available machinery most productive are the farm 
equipment dealers. Many such dealets have indexes of 
every farmer in their territories, inventories of each farmer's 
equipment, and a personal familiarity with the farmer's 
efficiency as a producer. President Geo. W. Kable summed 
up the sentiment by saying that it would be poor engineer- 
ing to discard this professional proficiency and put the 
placement of machines into the control of hastily recruited 
amateurs, however lofty might be their motivation. 

Another engineer, recognized for years as an authority 
on farm machinery and speaking with the added perspective 
of experience on a rationing board, endorsed the dealer as 
best qualified to make the best of rationing. He made the 
further point that any attempt to ration repairs would be 
ridiculous. Weeds and weather simply won't await the 
unwinding of red tape. 


Looking Backward Won’t Win 


AVESDROPPING at the recent A.S.A.E. annual meet- 
E ing reminded us of the saying that a historian can 
look back, an economist can look around, but that it takes 
an engineer to look ahead. An example was the effort to 
evaluate the need for tractors by the ratio of tractor demand 
to horse disappearance. That is too much like planning a 
tank program on the basis of bayonet disappearance. 

Similar is the assumption that the need for farm ma- 
chinery in general can be appraised by looking at the aver- 
age volume of sales for a decade or a generation back. 
Since the farm equipment sales curve, followed backward, 
approaches zero as a limit, the need for new machines can 
be argued down to any desired level by the simple expedi- 
ent of embracing enough years in the average. As engineers 
we know that the main value of a past sales curve is to 
find a formula expressing the rate of change in slope of 
that curve so that we can project it into the future. 

During the informal discussion of scheduled papers 
and addresses, several engineers of experience and vision 
directed attention to the danger of assuming a short war 
and adopting a policy of trying to see it through with little 


or no replacement of farm machinery plant. As a way 
to mitigate postwar problems of business and employment, 
such an accrued deficit would be a splendid thing, at least 
in theory. It would be safer to confine the theory to things 
less vital than the means of food production. 

If the military men who plan the production of muni- 
tions are right in preparing for a long war as the onl 
safe and sure policy, so must a similar policy be followed 
for the production of food without which all the munitions 
will be worthless. We dare not risk obsolescence and 
deterioration such as made Italian aircraft well-nigh im- 
potent when opposed to new, modern machines. 


Milk from Marginal Mines 


ISCUSSION by both farm structures and rural elec- 
D tric engineers at the A.S.A.E. annual meeting just 
held at Milwaukee, indicates that copper is just about the 
most critical material in the improvement and equipment 
of farm buildings for increased production of dairy and 
poultry products. Release of copper wire for hooking up 
milking machines, coolers, electric brooders, etc., reveals 
the value of these items in the food program. Severity 
with which applications for such uses are scrutinized 
emphasizes the scarcity of copper. 

Persons who profess familiarity with our copper resour- 
ces, claim we could have plenty of copper by allowing 
prices which would permit operation of the higher cost 
sources of copper. In an open and competitive market, 
this would mean higher prices of all copper, for both mili- 
tary and civil uses. But in a time when economics has been 
superseded by edicts it should be possible to open high- 
cost mines and earmark their output for high-value civilian 
purposes, leaving the low-cost copper for national needs. 

So segregated, the high-cost copper would have but 
little direct inflationary influence. By absorbing some of 
the alleged excess of purchasing power, it would do a bit 
to resist the inflationary effect of such excess. Since farm- 
stead hookups usually call for but small amounts of cop- 
per, an abnormal cost would not be prohibitive for instal- 
lations which are strategic in food-producing capacity. Or 
if the principle of subsidy to stimulate production under a 
ceiling, as demanded in some quarters, is to be adopted, 
it may be that the place to try it is with copper. 


Let Land Not Be Lost 


NE OF the sharpest, albeit briefest, clashes of the 

recent A.S.A.E. annual meeting had to do with 
soil saving. One speaker suggested that we should keep 
production of food high, labor and machinery requite- 
ments low, even if we have to let some soil wash away dur- 
ing the war emergency. 

Instant objections was interposed. While many projects 
for terracing, dam building, etc., may properly be sus- 
— there is no need for a stampede to the misuse of 
and which occurred during the last war, and which accen- 
tuated erosion by wind and water, not to mention the 
aftermath of social and economic problems of submarginal 
farms. In general, production needs can be met on lands 
and by methods suited to growing the several crops in 
good conformity to soil-conserving principles, if labor, 
power, and machinery be concentrated in the right places. 
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Engineers in War and Peace 
By George W. Kable 


FELLOW A.S.A.E, 


UR GROUP of engineers has 
been rendering real service in 
this war. Even before Pearl 

Harbor we were training many men 
for war industries. We have conducted 
repait schools and clinics for keeping 
farm equipment in efficient use, and 
we have aided in the accumulation of 
large quantities of scrap materials from 
farms for war industries. Six of our 
members are serving with the War 
Production Board as chiefs of sections, 
advisory members, or consultants. 
Many members are in the military 
service. 

Right now the one job of the nation 
is to win the war. Our part in win- 
ning is two-fold, namely, that as 
citizens in giving moral and financial 
support and service in the armed 
forces, and as professional engineers 
in serving agriculture. It is up to us to 
see that the engineering end of agri- 
cultural production keeps up with the 
tempo of war. It means quick adjustments to meet chang- 
ing demands. There must be no monkey wrenches in the 
machinery. : 

We are meeting at a time when transportation is at a 
premium. Our program has been rebuilt around a tech- 
nique of war activities. This should not be a sit-and-listen 
convention. We have serious work to do, or we should 
not be here. Let us abandon any convention-as-usual atti- 
tude and tackle our problems as men with a job to do. If 
anything is wrong with methods in vogue, we should 
criticize them, not just to criticize, but to open the door 
for constructive action which will improve the methods. 
We need courage to do our part well and to speak con- 
structively and forcefully enough to get action where action 
is needed. 

Let no man go away from this meeting without con- 
tributing something, or carrying with him information, 
ideas, or inspiration which will make his coming a good 
investment for the nation. 

While our immediate attention and our program is 
directed toward war, I wish to talk to you about a differ- 
ent matter which also calls for clear thinking and courage. 
It is about the national structure we will have to live in 
after the war. 

The reason I speak to you about this is because I believe 
that engineers can and should do something about it. As a 
class we do not usually concern ourselves greatly with prob- 
lems of government. Conditions are different today. 

Address of the President of the American Society of Agricultural 


Engineers before the 35th annual meeting of the Society at Milwaukee, 


Wisconsin, June 30, 1942. Mr. Kable is editor of the magazine, Electric- 
ity on the Farm. 


GEORGE W. KABLE 
President, A.S.A.E., 1941-42 


We have been undergoing some 
great and rapid changes, and there is 
every prospect that we will emerge 
from this war with a very different 
national government than we have had 
in the past. It may make more differ- 
ence to us as engineers than any engi- 
neering code of ethics or machine de- 
sign to which we devote time and 
study. 

Another reason why I think that 
engineers should take new interest in 
government now is that we have been 
trained to work from fundamentals. 
We build foundations first. Our com- 
pleted machines and structures may be 
complex, but they are made of simple 
parts, and we always check back to 
be sure they are basically sound and 
strong. 

Our government today is an im- 
mense and complex structure. It started 
with a reasonably simple and solid 
foundation. The superstructure has now 
grown and spread, until the foundation is becoming ob- 
scured. No government can be perfect; it should not be 
static; but there are certain fundamental principles of free- 
dom and liberty in our government which make us love 
this country and be willing to fight for it. Let’s keep it free. 

Last February the Normandie, a 60 million dollar ship 
lay at her pier in New York harbor. She was being fever- 
ishly refitted for war service. There were hundreds of 
workmen on board. Many officers of high and low rank 
from several branches of the government service were at 
hand. Everyone's thoughts were on fast preparation for 
war service. Then someone struck a spark and in a few 
hours the Normandie, gutted by fire, with a superstructure 
squirted full of sea water, lay on her side in the mud. It 
will take months to right her, and she will probably never 
again be as good a ship as she was. The New York Herald- 
Tribune in commenting on the report of the congressional 
investigating committee said: ‘Nobody was in charge, no- 
Body was really prepared for emergency, nobody was think- 
ing—and there was apparently no one with sufficient 
energy to insist upon correcting a condition which had been 
noted ‘time and again’. The report is a shocking one.” 

The capsizing of the Normandie was a disaster which 
forethought and simple engineering might have prevented. 
There will be workmen about with evil sparks when the 
war is over. We do not want a Normandie “‘ship of state” 
after this war. 

Most of us believe in organization of labor for mutual 
cooperation. We strongly favor a high standard of living 
and good working conditions for the working man. But 
when men are forced to join unions by intimidation, being 


ec 


~~ 


ic eee a Sees Dia eRe eRe INN Co Pe oe: Sa en eS 
ach: Gone ete “eee. wa chy green veneer Sa oa ee ea ere i i PN nee. a = pe = 3 
oe eae eee % Og en Bs ee ates a Be i eee? i oe 5 eae 
oe) Ses Ce ey Beir 1) Sa ae Sano | AG a> >) a a a ae a Age ia a ae 
eae 0 Rae. ifs Pee oS ee ae x eee ae wean ‘ 
ee SP Be ca ee eee eee ee aS) eS TEE ee ea ; | ie ; 
; Pisa Bey - even - eS i oe Be ee eee hee. = pres =o : 
Sheen Se mn 
2 
942 
r 
q 
7 
——s q 
q —— eee ee ee ete eaeniniarniaa eens meneame eine 
ee 
: sess ess 
way ’ 
ent, § 
east 
ings 
uni- 7 
only : PC 
wed  & 
10ns q 
and 
; 7 q 4 
1m- 7 _ 
1 
, 
7 
7 
| : @ 
elec- é 
7 Cee 
7 ai 
q ia 
i 
7 
| ( 
} x3 
_ © 
q ‘. 
q i 
. 
7 
q 
{ 
g 
q 
q 
- 
q 
7 
; 
. 
7 
7 
q 
7 ; 
q 
7 
7 
| ' 
7 
7 
q 
, : 
q 
7 
1 
. 
7 
®g 
a 
7 
7 
: F 
7 
Z 
q 
, 
a 
7 
- ” on —— S ; 
: ae ese. ot ak Bees ORS SRR GRMN oe. a ea er oes Reh eats 5 at Eh Peas ae ae i 
ay Po amie <4 4 “Pete RR go OIE oe a Oa) es ie ee: ame: nS oabeag ae - 
cS ea 7 7 rr ee See Oe ee ee 
ee ‘ SER ca ae Shite | yg (aerate a 3." = mo Satie eee i : ) 
Sen. La ee eg | RRS” Oe Ber eae fs) 9 Ae a ne LY bob 50s Cree Bae. ee Pk = 
? a ee ee ee es Se oe ee aS eas 
a = eo: Spee 3 Serene se SS rg a Re ee aa *% 
. ae a a at. Gt Geemarc aa 
© .. ae in ot Aire RE Se camer MRR ec, alo ee ti % : 
a ae. ie ne eee 0 aay EAD ney eo ree ame La 7 < 
a | = we 8. ah Se RE a “). Seieaaiaiie aliens — S2amaae e tel  ee re MET. 9 + . 


214 


beaten into submission or having their families threatened 
or prey destroyed; when a union’s main purpose is to 
grab without giving in return, and to assume dictatorial 
control of large masses of men; when men must pay large 
sums to a racketeer for the privilege of working in a war 
plant, we have forgotten the meaning of democracy. Labor 
racketeering is the nearest approach we have to Hitlerism 
in this country. Unionism is now attempting to entwine 
itself about agriculture. 

There are good labor unions in this country. They are 
organized for the good of members, but with sincere regard 
for the employer and the public. They place a premium on 
effort and good craftsmanship; they do not destroy initia- 
tive and a willingness to work; they are governed demo- 
cratically and not by gas-pipe dictators; they give as well 
as take. We need more such unions. We also need a 
realization on the part of politicians and the public that 
there is a distinction between the honest, democratic labor- 
ing men in this country and the arrogant, dictatorial politi- 
cal machines set up in the name of labor. 

A representative government should represent you and 
me. Actually, I doubt if many of us would trust our 
personal or business affairs to the men we elect to office. 
The chances are great that we do not even know who our 
representatives are. And yet the government handles our 
money and banking, regulates our business, tells us whether 
our little pigs should live or die, attempts to regulate sup- 
ply and demand, and normally spends more of our income 
for us than we put into our own savings accounts. 

It is difficult for a representative to speak and act with 
fundamental honesty, even if he has it, because he must 
“scratch backs” and “roll logs’ to get campaign records to 
keep him in office. He has become part of a system which 
has grown up as our population has increased and the gov- 
ernment has become more complex. We are at fault. 


We should vote, but just voting is not the answer. 
What we really need is training in citizenship, a return to 
the fundamentals of the town meeting so that we can know 
what we are voting for and that our vote counts. It can 
be done. We are training millions of men to fight. I am 
an auxiliary fireman in my little town on Long Island. I 
have spent many evenings in training. There are hundreds 
of thousands of us trained as firemen, air-raid wardens, 
observers, special policemen, and Red Cross workers. All 
is voluntary service for war. And the war is being fought 
to preserve a way of life which we take for granted. Few 
of us devote as much study to government as we do to 
learning to handle an incendiary bomb. We need to get 
back to fundamentals. 


Our judicial system was founded on simple justice. It 
has grown until the foundation stones of justice are scarce- 
ly discernible through the superstructure of technicalities, 
influence, temporary insanity, and legal procedures. The 
respected attorney, who gets the big fees today, is the one 
who can free the fellow whom everyone knows to be guilty. 
Recently the assistant attorney general of the United States 
completed a four-year prosecution of an anti-trust suit 
against the Aluminum Company of America. It was a 
grand case for an attorney. It produced 40,000 pages of 
testimony, and 10,000 pages of exhibits, and cost about 
$2,500,000. The government lost on all counts. You and 
I paid the bill. 

There were some mistakes in the simple justice of the 
old cattle country, but the percentage was probably no 
greater than at present. The respect for law was greater. 
While we would not welcome a return to rope-and-tree 
procedure, some serious interest on the part of laymen on 
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what the judicial system is for, might help us back to 
simple justice. 

In my travels during the past year I have talked with 
laboring men, manufacturers, executives, farmers, college 
and government workers. Many of them expressed private 
opinions that we were drifting into conditions where the 
freedom of action and of opportunity we have prized was 
being lost. They were living in fear of being ‘cracked 
down on” by the government or by union leaders holding 
government-made clubs over their heads. That is not a 
healthy condition. 


Some things I have said, I have not enjoyed saying. | 
have said them because I love my country and because | 
believe we as engineers can do something about them. 


We are a peace loving people, somewhat gullible and 
slow to anger. When finally kicked in the face by Japan, 
we have sprung quickly and loyally into action behind our 
government. Washington is doing the almost inconceiy. 
ably huge task of quick change-over from peace to war. 
Yesterday a democracy, we are today under a virtual dic. 
tatorship, with our best and most individualistic business 
men in the front ranks. The fact that we can give up our 
business, our competitive system, our regular way of life s0 
= and unanimously in an emergency is the best 

emonstration we could have of the effectiveness of the 

democratic system. A free people with trained initiative 
can produce materials for war faster and better than a 
regimented people schooled in obedience to a dictator. 


The number of war plants which have sprung up all 
over this country is amazing. The willingness with which 
industrialists have buckled into small-salaried war jobs is 
reassuring. Farm production has increased in spite of a 
shortage of labor. We are accepting taxes and buying war 
bonds without flinching. 


Our enemies are smart. We supplied them with war 
materials. Then they struck when we were off guard. 
To date we have been pretty soundly licked. Let's hope 
we have learned our lesson. In the end we will win. When 
the war is over, however, we will still have smart enemies. 
Will we be caught off guard in our preparation for peace? 
Even now the enemies of democracy are in training. Ten 
days ago I listened to a radio debate in which one side 
argued that because a state-planned economy is now getting 
results in war production, the dictation of our lives and 
actions by the state should continue to be the plan of 
government after the war. It could very easily be if we are 
off guard. What are we fighting for? 

What I have been talking about is not party politics 
It is basic government. I recommend that we discuss it in 
forums. It is an excellent subject for student branch de- 
bates. We should handle the subject as engineers, resolving 
the complex problems into their simple, fundamental parts 

When the war is over, we will have much readjusting 
to do. There will undoubtedly be a dropping off in demand 
for some food crops and increasing demand for crops for 
industry. Labor will return to the farms. Much of it will 
be trained to operate machines, use welders, work regulat 
hours, and spend war plant wages. We should anticipate 
and plan for it. In the planning let’s not forget that we 
are citizens as well as engineers. It is not for us to st 
up a political system or tell the country what to do. What 
this country does will depend to a large extent on what the 
individuals in it think and do. We need a lot of straight 
thinking on simple fundamentals. If enough common peo 
ple like ourselves think clearly and act courageously in 
insisting on sound government, we will keep this country 
free and the land of opportunity we want it to be. 
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Machinery for Processing Sweet Potatoes 
for Livestock Feed 


By F. A. 


MEMBER 


HE PRODUCTION of sweet potatoes for livestock 

feed has recently gained considerable importance 

and widespread interest among southern farmers. 
Cotton is the chief cash crop of the South, and the income 
per farm is about one-third that of the New England and 
north central states. The most promising way in which the 
South can increase its farm income is through the produc- 
tion of livestock. This phase of agricultural production is 
extremely important for the duration of the war to satisfy 
the urgent food requirements. In addition, however, in the 
years to follow, great quantities of livestock will be needed 
to rehabilitate the depleted flocks and herds of the world. 
In order to conduct a successful livestock program, both 
protein and carbohydrate feeds must be available in sufh- 
cient quantities. While the South has an abundant supply 
of protein feeds in the form of cottonseed meal and peanut 
meal, it finds itself in a most unfavorable position with 
respect to carbohydrate feeds. Corn has long been con- 
sidered the standard carbohydrate feed, but yields of corn 
and all other grain crops are extremely low in the southern 
states. The average yield of corn in Georgia, Florida, and 
Alabama over the 12-year period 1928-39 was 10.5 bu per 
acre'*. The average yield of corn in Iowa over the same 
period was 37.8 bu per acre. These differences in the pro- 
duction of standard carbohydrate feeds constitute a severe 
handicap in the production of livestock which the South 
must Overcome. 

The sweet potato is one southern crop which matches 
corn in feeding value. It is well adapted to the South, fits 
well into a livestock program, and gives high yields from 
an acre. Yields of sweet potatoes reported by the Alabama 
Agricultural Experiment Station from experiments con- 


Article prepared especially for AGRICULTURAL ENGINEERING. (The 
method described in this paper was developed at the Alabama Agricul- 
tural Experiment Station, with the departments of horticulture, animal 
husbandry, and agricultural engineering cooperating.) Author: Associate 
Professor of agricultural engineering, Alabama Polytechnic Institute. 
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ducted at different points in Alabama varied from 115 to 
507 bu per acre, or an average yield of 296 bu per acre*-*. 
Sweet potatoes offer a variety of products for livestock 
feeding purposes. The vines provide good grazing and 
good silage. The protein content of the vines is fairly 
high, and the leaves are very high in carotene which pro- 
vides vitamin A. The sweet potato roots may be fed green, 
converted into silage, or may be dried and thus converted 
into a concentrated feed. The value of the several forms 
of feed for different classes of livestock is discussed in 
other publications of the Alabama station*:*»°. 


In order for sweet potatoes to achieve maximum im- 
portance in southern agriculture, they must furnish a carbo- 
hydrate concentrate. In the dried form sweet potatoes 
furnish a concentrate comparable to corn, barley, oats, or 
other grain crops. The dried product will keep indefinitely 
without spoilage, thus giving a feed throughout the year. 
The yield of dried sweet potatoes from a given amount of 
green or cured potatoes depends upon two factors: the 
degree to which the potatoes are dried, and the percentage 
of dry matter in the original potato. As a simple rule, it 
may safely be assumed that three pounds of green potatoes 
will yield one pound of the dried product which in carbo- 
hydrate feed value is equivalent to one pound of corn. It 
should be considered at this point that the average yield 
of 296bu of sweet potatoes reported by the Alabama 
station would constitute an equivalent feed value of 99 bu 
of corn per acre. 

While commercial dehydration has been carried out 
successfully on a limited scale, the progress of this method 
has been relatively slow because of the high cost of equip- 
ment. At the close of 1941 there were only two large 
driers in the South: one at St. Francisville, La.; the other 
an experimental unit at the Alabama Prison Farm at At- 
more. Since that time a smaller and lower priced drying 
unit has been constructed by the Tennessee Coal and Iron 
Company, and comparative performance tests will be con- 
ducted on this unit during the coming season by the Ala- 
bama station. 


Upper, left: Sweet potatoes 
and dried feed equivalent e 
Upper, right: An experimental 
drying surface, consisting of 
soil impregnated with asphalt 
priming oil e@ Lower: An 
experimental machine devel- 
oped for shredding sweet 
potatoes for rapid drying— 
left, the machine mounted 
for the shredding operation; 
right, the machine being 
transported 
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In order to exploit fully the possibilities of this pro- 
cess, its scope must be extended further in order to reach 
even the smaller growers of sweet potatoes who intend to 
process their own carbohydrate feed. To be of widespread 
use, the method must be simple, the labor provided by the 
farmers themselves, and the equipment inexpensive. Sun 
drying on low-cost drying surfaces seems to offer these 
possibilities. Experiments conducted by the Alabama sta- 
tion on sun drying of sweet potatoes under different condi- 
tions of temperature, air movement, and humidity have 
proved extremely satisfactory. Comparative tests of drying 
surfaces have been made with various materials, namely, 
composition roofing, metal roofing, building paper, kraft 
paper, and soil surfaces impregnated with asphalt priming 
oil. The most satisfactory materials from the standpoint 
of cost and suitability were the oiled soil surface, building 
paper, and kraft paper in the order named. 

One of the primary requirements for the development 
of small-scale es was simple equipment capable of 
slicing or shredding sweet potatoes in sufficient quantities 
to facilitate rapid drying. The product had to be of such 
quality as to make a suitable product for feeding purposes. 
Certain basic features, such as low cost of construction, ade- 
quate shredding capacity, and mobility to eliminate long 
hauls, were considered essential. Because of the variability 
of power available on farms, the machine had to be readily 
adaptable to different types of power units. With these 
requirements in mind, an experimental machine was con- 
structed which has given satisfactory results. 


A SALVAGED AUTOMOBILE REAR AXLE ASSEMBLY 
WAS USED FOR THE DRIVING MECHANISM 


A salvaged automobile rear axle assembly complete with 
wheels and driveshaft was used for the driving mechanism. 
The torque tube and driveshaft were cut off to a desired 
length, and to the remaining driveshaft an appropriate 
length of a separate rear axle, having the tapered and 
threaded end, was attached to the driveshaft. The drive- 
shaft and torque tube were rotated 90 deg so as to operate 
in an upright position. A straight driveshaft roller bear- 
ing and race welded into the top of the torque tube pro- 
vided perfect alignment for the axle part of the driveshaft. 
Two pieces of 3-in angle iron were welded to the bottom 
of the axle housing to support the hopper frame. One 
axle was cut off 12 in from the differential, and the remain- 
ing part of the axle was locked in the housing. By this 
method it was possible to utilize the opposite wheel as the 
driving pulley. 

The shredding mechanism was made from a steel disk 
5/16 in thick and 20in in diameter. A wheel hub flange 
was turned to fit into a 13/,-in center hole in the disk and 
bolted into place. The disk was then attached to the axle 
part of the driveshaft. Since the tapered end of the axle 
was designed to fit into the tapered hole of the hub flange, 
no machining was necessary. The tapered and keyed end 
of the axle provided an excellent and safe mounting for the 
disk flange. The shredding knives were beet-type cossette 
cutters used extensively in the sugar beet industry. These 
knives were bolted to the disks over three slots which 
allowed the shredded material to fall below the disk. A 
55-gal oil drum was cut into two parts, and both ends 
were removed. One-half of the drum was mounted on an 
angle iron frame directly above the cutting disk to serve 
as a hopper for the sweet potatoes, while the other half 
was mounted below the disk to prevent scattering of the 
shredded material. 

In order to facilitate transportation of this machine, a 
threaded stub shaft was welded into the end of the axle 
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housing opposite the driving wheel which held the wheel 
in position and allowed it to idle on the hub bearing. A 
simple angle iron hitch, welded to the lower frame made 
it possible to transport this machine in trailer fashion. The 
performance and capacity of this machine has been sur. 
prisingly satisfactory. Since the driving mechanism con. 
sisted of the best materials available for this purpose, the 
machine could be operated at comparatively high speeds. A 
power unit of at least 5-hp capacity was needed to operate 
the machine. The type of power is entirely optional with 
the operator. A 5-hp electric motor and also a tractor with 
belt pulley have been used successfully. In some instances 
it may even be practical to transmit the driving power from 
the rear wheel of an automobile or truck. During one test 
run, using tractor power, 80 bu of sweet potatoes were 
shredded in 15 min, or at the rate of more than 300 bu 
per hour. This amount of shredded material would produce 
approximately three tons of dried feed. It is the author's 
opinion that a machine of this kind can be built in local 
machine shops for about $75.00 with materials that are 
even at this time readily available in practically every 
locality. 

Eprror’s Note: Detailed construction plans and additional in- 


formation may be obtained by writing the Alabama Agricultural 
Experiment Station, Auburn, Alabama. 
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Bale Tie Straightener Designed by 


California Agricultural Engineers 


To the Editor: 


N line with the editorial, entitled ‘Two Chances for 
Re-Use,” in AGRICULTURAL ENGINEERING for June, | 
am enclosing Plan C-213, Bale Tie Straightener, which the 
division of agricultural engineering at the University of 
California developed last spring when it appeared that 
there would not be enough bale ties to go around. About 
twenty of these devices have been made, so far as I know. 
The demand has been less than we expected, for the reason 
that enough bale ties are being delivered to take care of 
immediate needs. However, the situation may be critical 
next year, and we know now that bale ties can be reclaimed 
and re-used. 


Plan C-213 is in our regular plan service, and can be 
obtained by writing Agricultural Extension Service, Uni- 
versity of California, 108 Giannini Hall, University of 
California, Berkeley, Calif. The price of the plan, which 
includes instructions and blueprints, is 26 cents per copy: 

J. P. FAIRBANK 


Extension agricultural engineer 
University of California 
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Plywood for Grain Bin 


2u7 


Construction 


By F. C. Fenton 


FELLOW A.S.A.E. 


T THE Fort Hays branch of the agricultural experi- 
ment station of Kansas State College, the farm 
storage of wheat has been the subject of investi- 

gation for the past fifteen years. The facts assembled by 
these siorage experiments have been very valuable during 
the present emergency when so much new farm storage is 
cs Bins made of steel, wood, and concrete, and 
underground bins have been tried under various conditions, 
sizes ot bins, methods of ventilation, and with wheats of 
different moisture content. All of these studies have con- 
tributed to the knowledge of how to store wheat on the 
farm. They have also led to the design of new types of 
storage bins. 

One of the newest types to be added to the experi- 
mental setup was a circular all-plywood bin designed by 
the author, with the advice and assistance of J. D. Long, 
agricultural engineer of the Douglas Fir Plywood Associa- 
tion. The new bin has some unusual features besides being 
the first circular all-plywood bin. It is entirely free from 
vertical framework, thus making full use of the strength 
qualities of the plywood. It has only three horizontal 
hoops made by gluing together four 3-in strips of plywood, 
and these hoops serve more to give shape to the structure 
than for needed strength. 

One-piece Wall. The bin has walls 8 ft high so one 
panel applied vertically extends the full height. Similarly 
the bin is 14 ft in diameter, a size which permits triangu- 
lar roof sections to be cut from standard size plywood 
4x8-ft panels with virtually no waste. 

The normal strength of plywood (due to the cross- 
banding of the layers of wood used in making plywood) 
is utilized in the walls as the plywood sheets are glued 
and bolted together into a one-piece covering which liter- 
ally is wrapped around three laminated plywood hoops. 

Design of the bin was drawn specifically to provide a 
simple granary which could be erected on the farm by the 
farmer and his helper, or prefabricated by the lumber 
dealer and hauled to the farm. The experiment proved that 
it can be built by the ordinary handyman and that the 
design is free from intricate operations. 

In constructing such a circu- 
lar bin, the only operations that 
might be new to the average 
farmer is that of gluing the 
panels together to make the wall 
and gluing narrow strips to- 
gether to form the hoops or ribs. 
This operation necessitated the 
use of clamps, and demanded 
teasonable care, but due to the 
uniform thickness of the ply- 
wood and the tendency to bend 
uniformly, the job was easy to do. 


_ Following are the specifica- 
tions of this circular, all-plywood 
granary : 


Article prepared especially for AGRI- 


mae are pn Author: Profes- 
eTicultural engineering, S 
State Colles. a 


A circular, all-plywood grain bin designed at Kansas State 
College 


Capacity: 1000 bu. 
Size: 8ft high, 14 ft in diameter. 
Foundation: Four 4-in concrete walls, 12 in high and about 3 ft 


on centers. Decking of 2x10-in planks spaced 3 in apart. (A more 
simple and inexpensive foundation would serve.) 

Floor: Three-eights-inch, exterior type fir plywood over 2x2-in 
joists spaced 12 in on centers. 


Framework: Three laminated plywood hoops on inside of wall 
at top, bottom, and midheight. Hoops are 31/4 in wide, formed 
of four thicknesses of 34-in exterior plywood glued, clamped, and 
nailed together. 

Wall Covering: Three-eights-inch exterior type fir plywood. 
Covering applied in one sheet after 4x8-ft plywood panels have 
been bolted and glued together into a continuous strip to be wrap- 
ped around hoops. 

_Roof: Three-eights-inch exterior type fir plywood over 2x2-in 
rafters spaced about 2 ft at perimeter and supported at center by a 
16-in ring of sheet steel. 

Finish: Two coats raw linseed oil and two coats of varnish on 
walls; two coats oil and two coats aluminum paint on roof. 

Perhaps the first question to come to the average per- 
son's mind is: “Will this plywood stand weather?’ The 
answer is “Yes,” according to the best information avail- 
able. By using synthetic resin glues a thoroughly weather- 
proof product has been produced now commonly referred 
to as exterior-grade plywood. These panels need only the 
same protection as ordinary wood exposed to the weather 
when used for farm buildings. 


Construction Methods. Atop the foundation decking 
was set up a simple, crude jig for forming the framing 
hoops. Blocks made of 2x4’s, 10 in long, were set in a 
circle approximately 2 ft apart to form the jig. The hoops, 
31, in wide and made of four plies of 3g-in exterior ply- 
wood glued and nailed together, were formed inside and 
against these blocks. 

Plywood strips were used for the framing hoops to de- 
termine what advantages it might have over solid lumber 
strips for the same purpose. This material seemed to bend 
uniformly and was also uniform in thickness. On the whole, 
it seemed to be easier to handle than the solid lumber. 

Gluing together of the thin sheets of course necessitated 
the use of clamps. These were 
used to pull the plies together 
before nailing for a solid bond 
and especially at each point that 
ends of the strips are butted. 
Eight-foot lengths, ripped from a 
standard plywood panel, were 
used. Waterproof glue, a white 
powder cold mixed on the job, 
was used as the adhesive to hold 
in addition to the nails. 

The roof framework, consist- 
ing of 2x2-in rafters spaced ap- 
proximately two feet apart at 
the outside perimeter and butting 
against the top wall hoop, was 
supported at the center apex by 
a 16-in diameter ring of 16- 
gauge sheet steel. The lower 
edges of the ring were split into 
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segments, each of which bends outward to support the rafter end and 2 in wide at the oe Four sections can be cut 
ends. The ventilator later was placed over this ring. from each 4x8-ft plywood panel with negligible waste J 
Quick Erection. Plywood panels were joined into a hey “ — fs _—- P 7 = ra glue s crving = 
continuous sheet to form the wall covering. It took just 2% gt P 9 . of whi ;* Pe me § a oe Ge 1 
eleven of the panels, nine of them the regular 4-ft width [4 out 11/2 Ib of white lead were used to fill open 7 
and two panels each 3 ft wide and forming the ends of joints. Ventilator is installed and flashed down over roof. § 
the sheet. This length sheet leaves an opening of 2 ft for The door was of the ¥g-in exterior plywood. Fiveply 
the door. Assembling of the wall was done flat on the framework for top, bottom, and center of the door was 
ground. The plywood panels were simply butted together; shaped in the same jig set up for making the hoops so that 
then a 4-in strip of plywood was lapped over each joint the door had the same curvature as the outside walls. ; 
as a batten and glued and bolted in place, two rows of Strength Characteristics. When plywood pancls are §& 
bolts 6 in apart doing the work with extra pairs 3 in from joined together and bent to form a circular grain bin, the . 
top and bottom. The nuts go on inside of the finished bin. question arises as to the strength to withstand the pressures JJ 
At each end of the wall a double 4-in batten is glued and weights of wheat. Plywood is available in different 
and bolted in place to act as a door frame. After the wall thicknesses, and of course it would be desirable to use the nami 
was erected 2x4-in door jambs were glued inside the wall most economical thickness consistent with adequate stcength able 
paneling to stiffen the sides of the opening and carry the and lasting qualities. : orn 
grain boards. This sheet then is picked up and bent around A number of tests were made of the tensile strength of repo 
the light hoops to provide a one-step erection of the entire Y4-in and ¥g-in commercial exterior-grade plywood. The milk 
wall. It takes four men, or preferably six or eight, to test specimens were 3 in wide and 12 in long. twee 
handle it with ease. Bolts are used through each batten to (Continued on page 222) ferre 
attach the wall paneling to the top, center, and bottom TABLE 1 the 
hoops. Ultimate strength in tension, Ib avai 
: . . . Average o test - 
Next operation is that of putting on the roofing, which — pyickness of Meteieunies’ Caaeeiiiiesdab will 
was made of plywood. It takes 23 wedge-shaped roof — Plywood, in grain of face plies grain of face plies pose 
panels each approximately 7 ft 8 in long, 24 in wide at one —&{! S-ply oces on ther 
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Dual Motion Development in a Farm 
Milk Refrigerator 


By John E. Nicholas 


MEMBER A.S.A.E. 


HEN A 10-gal can of fresh milk is placed in a 

cooling cabinet, there are three major factors 

which directly influence its rate of cooling’, 
namely, (1) the water-to-milk ratio, (2) the initially avail- 
able refrigeration stored in the water bath, and (3) whether 
or not the water bath is in motion. It has been previously 
reported and again checked experimentally in farm electric 
milk coolers such as are in common use (Table 1) that be- 
tween 70 and 80 per cent of the heat of the milk is trans- 
ferred to the water bath in the first hour depending upon 
the conditions employed in cooling it. If the initially 
available refrigeration is small, the water bath temperature 
will rise considerably in the first 15 min, defeating the pur- 
pose of obtaining rapid cooling in the first hour. It is, 
therefore, essential to provide a large amount of initially 
available refrigeration, either in the form of a larger 
water-to-milk ratio or some ice on coils if the water-to- 
milk ratio is small. To prevent the growth of bacteria in 
milk and thereby insure that it will not deteriorate in 
quality, it should be cooled to an average temperature of 
below 50F as quickly as possible after being drawn?. 
Possibly no food product is more subject to spoilage; there- 
fore, any improvement in farm milk refrigerators is of 
immediate interest to dairymen. 


Motion of Milk in Can. In recent tests the effect of 
simultaneous motion of the milk and the water bath during 
the entire milk cooling interval on the rate and uniformity 
of cooling milk in a 10-gal can has been studied. When 
two fluid media exchange heat, the heat transfer is more 
rapid when both are in motion. Consequently, a can of 
warm fresh milk might be expected to cool faster and per- 
haps more uniformly if placed in a milk cooler which has 


Article prepared especially for AGRICULTURAL ENGINEERING. Author- 
ized for publication on July 26, 1941, es paper No. 1042 in the Journal 
Series of the Pennsylvania Agricultural Experiment Station. Author: 
Professor of agricultural engineering, The Pennsylvania State College. 

1Bulletin 375 of the Pennsylvania Agricultural Experiment Station. 

*Bulletin 404 of the Pennsylvania Agricultural Experiment Station. 
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4CAN MILK COOLER 
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Fie 2 The temperature gradient in a 10-gal can of fresh milk during a 

ae Process with the milk can and water bath in motion with the 

ba bath at the initial temperature of 40.1 F, a small water-to-milk 
0, R, equals 1.7. Test 1, Tables 1 and 2 


a large amount of initially available refrigeration and which 
provides motion to the milk in the can as well as of the 
water, than if these features are not provided. 


Experimental Procedure and Results. A recently de- 
veloped milk cooler provides simultaneous motion to the 
milk can which in turn gives motion to the water bath and 
to the milk within the can. This method of cooling is a 
departure from prevailing practice in that the milk which 
is giving up the heat and the water bath which is absorb- 
ing the heat, are both in motion. This system of cooling 
may be referred to as dual motion. It is intended to pro- 
vide more uniform, though not necessarily more rapid, cool- 
ing. A series of different duplicated tests was made with 
such a cooler with varying water-to-milk ratios to deter- 
mine its possible advantages and to test its limitations. The 
milk temperatures were measured by sets of ten thermocou- 
ples spaced 2 in apart, which were located vertically in the 
centers of the cans. Water bath temperatures were obtained 
by thermocouples similarly arranged but located in the 
water baths half way between the cans. All data quoted, 
considered significant but not easily deciphered from the 
curves, are given in Tables 1 and 2 for convenience of study 
and analysis. 

In the first tests, the cooling load consisted of three 
10-gal cans of water at a temperature of 91.7 F and one 
10-gal can of milk averaging 90 F. The initial water bath 
temperature was 40.1 F at the time of loading with no ice 
on coils, and the water-to-milk ratio, R, was only 1.7. The 
cabinet was therefore loaded to its full ‘‘can-holding” capac- 
ity, probably overloading the condensing unit. This method 
of loading provided the equivalent of small initial available 
refrigeration which might nullify any advantage of dual 
motion in the more rapid transfer of heat from the warm 
milk and which might also allow the temperature of the 
water bath to rise rapidly. The results of such a test are 
shown in Fig. 1 in which the water bath rose to 53.9 F in 
the first half-hour with the top and bottom of the milk at 
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Fig. 2 The temperature gradient in a 10-gal can of fresh milk during a 
cooling process with dual motion. Initial water bath temperature 37.5 F, 


and water-to-milk ratio, R, 4.9. The most uniform cooling of the series. 
Test 2, Tables 1 and 2 


Bs baa .. ee are ae ee ee ee ci 
cae ae ce eee ei oy | —_—— ee eh ee, oe - 
pac eee Pts ee cent a al a Sr ae potas eee lame ag : ee eS ee ae Eb | 
ne pgm 5h,’ ; tt INS ees. 5 — ae Oe ee E | 
a ee , 
|| 
7 
a f 
ste. 
ing § 
int § 
pen & 
| : 
“ply & | 
at fl a 
that & 
——— | 
| 
are 
| 
the 1 
ures ff 
erent 
>the ff 
ngth § 
th of 
The 
222) &§ 
ay 
c- 
a 6 
eS ; 
a | ee 
am «fl 
7 BE 4 
"| 
l | _ | 
EP) 4 | 
eg | 
ae : NY a 
‘ f Na 47 Aa 
7 re 0 \ oe —_s “ o AK 
Rk =Ss—== A ; 
, SS - 07/1) a a a ee 
SSS ~~ 7 
| " e a a Ee 
~ rs | | Set _| "il 7 SSS om 
leit q | | | —— 40k es = + nied , 
— | 9 | | ' | 
=— 7 | | | 
> | cE | | it a 
(= a _ so * % 
ee 
: 
4 
: 
| 4 Sie laksa Att * es, - Babe “AS ey. : 3 a 
- pee iy oP, eae ae ee Pe. tenes Bt net sts 
Soe Se eer Se 2 at ae ee = ial: ea ecco Be. oe ae ses 
ee ee oa 1 ae = MERRIE SOAs eee eam a. ee 
i fe tht 4 i ah. Babee Oe. oy a ae gral a Ga ire i aa 5 aes ee 
ve - a es i em Py 
hae ae ao PSY OS) 8 ee aR is ea Wem Pe > . Se Ss! ce Ree Pi x ee 
; a : eee eee. s be SS ee 


TEST NOD FEBS, !94! 
4CAN MILK COOLER 


A+49 
COOLING TwO CANS 


3 7 


4 5 

TIME- HOURS 
Fig. 3 The temperature gradient in a 10-gal can of fresh milk during a 
cooling process with the milk can and water bath in motion; water-to- 


milk ratio, R, equal to 4.9. A delay in dual motion was 15 min. Test 3, 
Tables 1 and 2 


77.7 and 54.5 F. The rate of cooling of the milk after the 
first hour depended on the capacity of the unit. The top 
and bottom of the milk cooled to 65.9 and 55.0 F, a dif- 
ferential of 10.9 deg (Table 2, test 1), and the water bath 
was 53.5 F at this interval. An approximate 9.1-deg dif- 
ference in temperature between top and bottom of milk 
was later established which continued for eight more hours. 

After the first hour of cooling, separation occurred 
forming a cream layer. After the cream layer formed, its 
rate of cooling was slower than the rest of the milk. At 
the end of the ninth hour, the top 4 in of the milk (the 
probable depth of the cream layer) were approximately at 
an average temperature of 49 F. The rest of the milk in 
the can was nearly at an average temperature of 42 F, or a 
7-deg differential at this interval. The small water-to-milk 
ratio and relative high initial bath temperature overloaded 
the-cooling capacity of the unit and the milk cooled neither 
very rapidly nor uniformly because it required 9 hr to bring 
the top of the milk to 50 F. 


Effect of a Higher Water-to-Milk Ratio. When the 
water-to-milk ratio was raised to 4.9, the effect of dual 
motion (water bath and milk in can) was striking, as 
shown in Fig. 2. The initial average temperatures of the 
warm milk and the water bath were 91 and 37.5 F, with 
some ice on the coils. At the end of the first half-hour, 
the bath temperature reached a maximum of 44 F. The bot- 
tom of the milk cooled to 47.9 F and the top to 52.6 F in 
the first hour, a differential of 
4.7 deg. In the next half- 
hour, the bottom of the milk 
cooled to 45.7 F and the top 
to 46.1 F, while the layer, 2 in 


TABLE 1. 


Average temperature 
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Fig. 4 The temperature gradient in a 10-gal can of fresh milk during a 
cooling process, with the dual motion delayed 45 min after loading. 
Water-to-milk ratio, R, is equal to 4.9. Test 4, Tables 1 and 2 


bottom of the milk. The effect of double motion is a more 
uniform cooling of the milk after the first 11/4 hr. The 
temperature of the top layer of the milk, shown by couple 
10, dropped below the temperatures of the lower layers 
after the first hour, but there was no experimental evidence 
to indicate turbulence of such a nature as to cause mixing 
of the cream layer with the main body of the milk. 


Effect of Delayed Dual Motion During Cooling Pro- 
cess. The importance of prompt cooling of the milk soon 
after it is drawn has been emphasized. Any delay in the 
promptness of cooling or in the agitation during the cool- 
ing may have detrimental effect and might cause bac- 
teriological developments. To study the effect of delayed 
agitation on the cooling of milk as determined by its 
temperature gradient, several experimental tests were made 
with different time intervals of delay. 

Fig. 3 shows the rate of cooling of fresh milk and its 
temperature gradient when the dual motion was delayed 
for about 15 min after placing the can in the cabinet. 
Water-to-milk ratio was 4.9 as in preceding tests. The ini- 
tial average temperatures of warm milk and water bath were 
90.2 and 39.5 F, respectively. On absorbing part of the 
heat of the milk the water bath began to stratify soon after 
loading, the top reaching a maximum of 47.6 F and the 
bottom 43.1 F, resulting in a 4.5-deg water bath tempera- 
ture differential at the end of the first 15 min of cooling. 
The bottom and top milk temperatures at this interval were 


PER CENT OF HEAT REMOVED FROM CAN OF MILK AT END OF FIRST HOUR 
(Based on 6-hr run and total time of test) 


Per cent of 
heat remo. edat endof 
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6-hr Y otal time 


Degrees milk 
cooled in, deg F 
Duration 


of milk, deg F 
End of 


below the top, as indicated by 
couple 9, was 47.6F. The 
maximum difference between 


Start 


90.0 
91.0 
90.2 


1hr 


59.5 
50.0 
51.2 


6hr 


48.5 
40.0 
41.6 


test 


37.9 
40.0 
40.1 


6hr 


41.5 
51.0 


of test 


52.1 
51.0 


test 


73.5 
80.4 


»f test 


48.6 
47.7 
53.6 
54.7 


50.1 
49.4 
55.3 
57.0 


80.3 
76.8 
80.3 
82.2 


90.0 
93.0 
91.0 


53.4 
49.9 
46.0 


42.3 
39.4 
36.3 


the coldest and warmest parts 
of the can was but 1.9 deg, 23 
and the difference in tempera- 
ture between the bottom and 
top of the milk was 0.4 F, 
indicating remarkably uniform 


7% 40.6 
8 37.7 


34.0 


TABLE 2. TEMPERATURE DIFFERENTIAL BETWEEN TOP AND BOTTOM OF MILK IN CAN AT 


END OF FIRST, SIXTH, AND FINAL TEST HOURS 


Temperature of Milk, Deg F 


Temperature of Bath : \ve ), desF 
End of six hours 


End of first hour Start Endof E»iof Endof 


End of test 


cooling. This small tempera- 
ture difference between top 
and bottom was maintained 
throughout the cooling period. 
At the end of 6 hr of cooling, 
there was only 1 deg differ- 
ence between the top and 


Top Bottom AT 


65.9 55.0 

52.6 47.9 

55.7 45.3 

58.8 46.1 

53.2 46.5 

"47.1 39.3 

**53.8 

*Thermocouple No. 10 
**Thermocouple No. 9 


Top 


53.8 
40.3 
44.5 
44.9 
39.2 
*39.7 
**40.2 


Bottom 


45.1 
39.3 
40.4 
40.6 
39.0 
34.7 


AT 


Top 


42.4 
40.3 
43.1 
43.9 
37.7 
*34.7 
**34.1 


Bottom 


36.6 
39.3 
38.2 
39.5 
37.4 
33.8 


of test 


40.1 
37.5 
39.5 
38.4 
36.0 
33.4 


1st hr 


53.5 
44.0 
45.6 
45.3 
43.0 
36.5 


hr 


test 


37.2 
39.0 
38.0 
38.7 
36.1 
33.8 


BP ee: oan (ge AS ae oa Be Cia S a. : Tn REESE oo gh, 
‘ ce ay 2 see foe ae. aa Yai es ee athe Sages He 

aes OS RRS «Pe a a oS een ces rane ns is tere <a 
te eh eer ee ee ee ee a eee ee ee : a Se ee i oe: 
eer. Pea liaaaiaaiiait oe ew See Ree 
virae Stans es ee = 

aie se 

AN ys oem 

aS | Siti ae ae J 

Bi Ba se 

Sei) ae a 

jpg ye 

alot oan an 220 ee A 
ack oN a 

Ri TR A ie ie 7 

et ae od : 

Ce TRS 7 
eC head ina Tee ee cae, ce, ne Cee a ee ae 1 4 
Met Seay ee hc 

Se : a, es 
Gesu. f P| a |= 
aga Nese tam 2a : 
RM Te nA : P 
nh en 80 sot 
at ge \ pth 
"Tae ate ae 19 : in 
ne de rol . mh \ 3 & 
oe. a \ 8 \ z ee. 
me ee : 3 3 
: — \ . e 5 i th 

ONE 2m u 7 
Se 9 ‘ag ma o @ \ \ + o © 4 + 7 
re Sat Fey \\\ > $ \} 2 
Rae? a M/////-2 3 a % 2 10 th 
RNS t tt 2 K ey ° os K//—' : : 
of ieee - RK : F st A NR 3 , om 
Paton hee ; ENE 2 is ft . = 
R Santenerts’ pbs mae « > —_+— = - = / 7 
eat a cea = =. | a “i SS 7 
Late ch lee. eer, AVG MILK 40.1°F SS AVG MILK 40 0°F | ly 
Sheek gs ae omar — / —- 

a ania) (oe . 40 ie a nd a = > rt a - | - 
ag: Rare: io Cr = —SNAVG BATH 587°F : in 

a Sta Ca i } AVG.BATH 38 oF : in 
ies ER © | 

tt Mahe) th 30 e % '. = 

RE Se ' 2 > ee | 

Se ea &.. 

ae ey Sk r - e) 

ae eee T 
1 ce Th ai Pel 

ery a tes a 

pave Pub ees Ys 

5 ist 2 Paka ig een ~ 

ok a deat n ; to 

PEN Sea Rep oy + cc 
Pome 3 : 

Piexwees. ti 

Tie he 0 Wh Saas 

Bate ear ibatt og aes 

Bega. J59 2! Stats m 

Lares i LR ae 

ae NY ee 0 
dle >” ae” 

eee cs i th 

Rarecti, ee. : th 

ee 

30 eee . 

7) A 9: ea vi 

vas ee ee s d 

Ys, +e ay - 
Ste ; th 

Cg). ae : | 

oy ig a ‘ te 

eae oN 

. a eee a ; th 
7} Sareea 

hirer ss ieee 

is ae re 

Oe ah eae 

ih ime te 

eta ae hes 

CR Pi at 

* eh eae: 

Ot Saga ' 
28 \ ae fi 
ph Reale ol 
ages Sa : 
Sar anatanves Sh W 
cae Ae 
Oa 5 eee ee 
peas: 2 ( 
Se | 
ot” 28 tl 
Dae imewet es A ( 
CRT a gk | 
Teles Te, 

a ee W 
Sh eos ‘ 

ce aL 

5 a! I 

fo) 

avis eed le 2 ne 

tae’ ‘ 

Vagal a vf SS age 

ses peal ore 

no 

Ce on ee. 

JAY 

; te 3) 

en Bn ‘ 

Zs Bae a No. test, hr ratio en Ir = —_ = 

Rc 

hy “eee 1 19% 1.7 0 mm | 58.5 

bee ees | ie oe 

Fe URSA 2 6 ‘ 4.9 41.0 oe 

ah he Seas Pe 3 ™%, 4.9 39.0 78. 

eR 36.6 74.3 

Ae Ae, eae 43.1 78.0 

Dp tas le. 10.8 mm 45.0 79.0 R 

2 Sao ; 

e/a e 

af SRI» 7 

Ree 8 SE =. 

N ks me 

Seay sone Eek eee 2 

i eee No. SO ee ATO Ce ee 

x rane 10.9 a7 5.8 45.3 

BS) ck nro 4.7 1.0 1.0 39.0 

ACERT aaa ce 10.4 4.1 4.9 39.1 

fea a ae epee 12.7 4.3 4.4 39.5 

OEY « “s 6.7 0.2 0.3 ae 

Bont A os ee 7.8 5.0 0.9 34.2 

ee sei 12.5 5.5 0.3 

a See 

2) Oa Roe q 

ae ; 

Sete Qe ea) q 

he an ; 

Ws ates as 

Ae ere Sie 

Stee es ; 

haa 

ee ya : 

2 Sea 7 

LT. eile a eee 

aap lee et ; os 

ea here E ee ag tee Oy ies Ws Sa a ae a ME as a erie te Re ee 

ne eae SC See Pl oe ae SR ae oe Pasa Bras Scairians. o 

ee Aas i> one Sap ee gg. eae BS i cas = 
EY eens iy ok = get : i 

mr Boy! oe Po 4 ee a ze q ¢ 

igiaee Sear ae Pg see (dies Be tar et Geer oe AB geese ae 
Raa Ret = Agnes. te aa Beek ssn i a ry EI ny ikiy ae gn cf sta Re OPS ae Se 

7) 1 CU aaa a Piaters Bes 7 Wee meer o ae i Z Sie Oe os 

Aas Sea 5 Siar od : TERR So Eos Pere Np es 
et tap eae Spe ees vag oe a hg Da ae 

RRS so eee Seated : : = ; Coes is Ad 


uring a 
joading. 


| more 
The 
couple 
layers 
‘idence 
nixing 


g Pro- 
k soon 


in 


the 


e cool- 
e bac- 
lelayed 


by 


its 


e made 


and its 
delayed 
cabinet. 


The 


ini- 


th were 


of 


the 


yn after 


ind 


the 


empera- 
cooling. 
val were 


iOUR 


nt of 


datendof 
based on 


CAN AT 


ve), 


degF 


iof Endof 
hr 


test 


AGRICULTURAL ENGINEERING for July 1942 


48.5 and 71.3 F, resulting in a 22.8-deg differential. The 
15-min delay in agitation of the bath and the motion of 
the can stratified the water bath and caused a large tem- 
erature difference in the milk. An apparent formation of 
the cream layer became evident after the third hour of cool- 
ing are shown by couples 9 and 10, while the main body 
of the milk continued to cool practically uniformly with less 
than 2 deg difference between 1 and 8 at‘the end of 71/, hr. 

Fig. 4 shows the results of a test made under practically 
the same conditions as test 3 but with the delay of dual 
motion prolonged to 3/4, hr. Milk and water bath tempera- 
tures at the time of loading were 90 and 38.4 F, respective- 
ly. The water bath stratified to higher temperatures than 
in the preceding tests and a temperature gradient developed 
in the milk, so that at the time dual motion started the top 
and bottom temperatures of the milk were at 64.4 and 47 F. 
The etfect of delay of the motion of the two media which 
exchange heat became more evident after the fourth hour. 
This delay in the proper cooling procedure, though it gave 
a 2.2-deg temperature differential between the top and bot- 
tom of the milk at the end of the second hour, as shown by 
couples 1 and 10, was sufficient for a cream layer forma- 
tion. The cooling of the cream layer was slower, as shown 
by couples 9 and 10, to the end of the period. The delayed 
motion promoted a larger temperature gradient at the end 
of the cooling time than when motion began at the instant 
the milk is placed in the cabinet as shown in Fig. 2. In 
the normal operation of any milk cooler, the cycling may 
vary even under constant loading because of the possible 
daily variation of the ambient air. The cooling load may 
therefore be placed in the cabinet at different water bath 
temperatures varying between the limits maintained by the 
thermostat. 

Test 5, temperature gradients shown in Fig. 5, was a 
replica of test 2 with the exception of a lower water bath 
temperature. The initial milk and water bath temperatures 
at time of loading were 93 and 36F. At the end of the 
first hour of cooling the top and bottom temperatures of 
the milk were 53.2 and 46.5 F, a differential of 6.7 deg 
with the bottom of the milk 1.4 deg colder than it was in 
test 2 at this interval. The advantage of a lower initial 
water bath temperature was to cool the cream layer region 
(couples 8, 9, and 10) to temperatures slightly lower than 
the main body of milk between the first and second hour. 
(See Tables 1 and 2, tests 2 and 5.) 

The results of tests shown in Figs. 1 to 5 were made 
with fresh milk which was placed in cooling cabinets within 
15 min after it was drawn. 
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To obtain some experimental evidence on milk which 
had been drawn at least two hours before cooling, test 6 
was made on an average can of fresh farm milk, which 
had normally air cooled in the can to an average tempera- 
ture of 74 F. Two hours elapsed between the time it was 
drawn and when it again was warmed to an average tem- 
perature of 91 F and placed in the milk cooling cabinet. 

Fig. 6 gives the results of cooling. The water-to-milk 
ratio was 10.8 and the initial milk and water bath tempera- 
tures were 91 and 33.4 F, respectively, giving a tempera- 
ture differential of 7.7 deg. Couple 10 (indicated by a 
dotted curve after the first half-hour) shows a more rapid 
heat transfer than the lower layer, couple 9. The separa- 
tion of the cream and the formation of the layer became 
evident by its slower cooling than the main body of the 
milk, even before the first hour. After the second hour, 
the cream layer was noticeably at a different temperature 
than the rest of the milk. The 2-hr delay interval which 
elapsed between the time the milk was drawn and the time 
it was placed in the cabinet probably nullified the uniform- 
ity of cooling. 

General Discussion. Table 1 summarizes the experi- 
mental data for the duration of the tests; water-to-milk 
ratios used; and average temperatures of the fresh milk at 
the start of each test. The average values for the first and 
sixth hour intervals were calculated from the 10 thermo- 
couple readings at the specified intervals and represent very 
nearly the readings of the fifth thermocouple. The number 
of degrees the milk cooled in the first hour, six hours, and 
total time of test is based on the average calculated values 
indicated above. 

The first and sixth hour intervals were chosen arbitrarily 
for a basis of comparative analysis. Test 2 was terminated 
at the end of the sixth hour, because the final average tem- 
perature of the fresh milk reached 40 F, to which all data 
on the other tests are referred as a basis. 

In test 6 (Table 1) the average milk temperature was 
36.3 F at the end of the first six hours and cooled but 
1.7 deg additionally in the succeeding 17 hr. 

Table 2 gives the temperatures of the milk at the top 
(couple 10) and bottom (couple 1) of the can at the end 
of the first and sixth hours of cooling and at end of the test. 
The values A T are calculated values, referred to in the 
table as “temperature differentials” at the specified inter- 
vals. The average water bath temperatures are also given 
at the specified intervals of testing. 

The short delay in dual motion in tests 3 and 4 strati- 
fied the water in the baths causing large temperature dif- 
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perature gradient in a 10-gal can of fresh milk during a Fig. 6 Temperature gradient in a 10-gal can of fresh milk which has 
cess with dual motion, initial water bath 36 F, water-to-milk been drawn two hours before cooling. R — 10.8; initial milk and water 
0, R, equal to 4.9. A duplicate of test 2, but the load was placed bath temperatures 91 and 33.4 F; heavy ice bank on coil at start 
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ferences in the milk and the water bath. Fig. 4 shows the 
results of a test made under similar conditions as test 3, 
except that motion of the water bath as well as of the can 
was delayed 34, hr. The water bath stratified to a higher 
temperature than in test 3. The effect of delaying the 
motion of the media which exchange heat is to delay the 
cooling of the top strata in milk. In test 4 a temperature 
difference of only 2.2 deg between the top and bottom of 
the milk existed at the end of the second hour as shown by 
couples 1 and 10. The subsequent formation of a cream 
layer and its slower rate of cooling, shown by couples 9 
and 10, becomes again evident at the end of the fourth 
hour (test 4). 

Test 6, Tables 1 and 2, was made on fresh milk which 
had been drawn and allowed to stand two hours but which 
was rewarmed to the initial temperature of the other tests 
before being placed in the cooling cabinet. Whatever separa- 
tion took place during the two-hour interval apparently 
prevented the uniform cooling which was obtained in the 
tests where fresh milk was immediately cooled after draw- 
ing. A study of bacterial growth in milk when cooled under 
the conditions analyzed in this paper is now in progress. 
Possible effects of the motion of the can on the milk, 
“rapid” or “slow” creaming or even churning, should be 
studied. No evidence of any such change in condition 
was apparent in these studies. There was no experimental 
evidence in the studies here reported to indicate fat clump- 
ing dispersion which is said to cause shallow cream layering. 


SUMMARY 


1 This paper reports the results of cooling fresh milk 
(a) when the water bath and the milk can were both in 
motion at the time of loading, using a small water-to-milk 
ratio, R, equal to 1.7, Fig. 1, (b) when the water bath and 
the milk can were both in motion at the time of loading 
with a larger water-to-milk ratio, R, equal to 4.9, Fig. 2, 
(c) when the method of cooling was as in (b) except that 
the motion of the water bath and that of the milk was 
delayed 15 min, Fig. 3, and (d) when the method of cool- 
ing was similar to that of (b) and (c), except that the 
motion of the water bath and that of the can was delayed 
3%, hr, Fig. 4. 

2 Results of delay in agitation shown in Fig. 3 indi- 
cate that there was a separation of the cream and the for- 
mation of a cream layer after the third hour and that its 


rate of cooling was much slower than that of the remainder 
of the milk. 


3 The effect of a longer delay in agitation as recorded 
in Fig. 4 had approximately the same effect on the cream 
layer as a shorter period of delay. 


4 Delay in cooling milk for several hours after it is 
drawn may cause a more complete separation of the cream 
and the formation of the cream layer and subsequent slower 
cooling, Fig. 6, test 6, Tables 1 and 2. 


5 After the milk has been drawn and its cooling has 
been delayed several hours, uniform cooling is more dif- 
ficult to obtain. 


6 Test 1 and test 5 are similar except that the initial 
average bath temperature in test 5 (Tables 1 and 2) was 


lower and the average initial milk temperature was 2 deg 
higher. 


7 Tables 1 and 2 are included for a clearer analysis 


of temperature differences and amounts of heat removed 
from milk. 


_8 Dual motion provided most uniform cooling when 
milk was placed to cool soon after it was obtained, under 
the specified conditions of tests 2 and 5. 
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Plywood for Grain Bin Construction 
(Continued from page 218) 


The tensile stress due to wheat pressures on the bottom 
foot of a 14-ft diameter circular bin 8 ft deep is approxi- 
mately 1600 lb. The strength of 12 in of 5-ply 3¢-in ply. 
wood as it was used in the bin described above would be 
about 22,000 Ib, or would have a factor of safety of about 
14. Even the 1/4-in plywood has adequate strength to with- 
stand the tensile stresses in moderate size bins due to the 
pressures of wheat. 

The problem is obviously one of joining the plywood 
together in such a manner as to utilize a fair share of its 
strength. In order to shed some light on the joint problem, 
tests were made on 14-in plywood joints using bolted joints, 
bolted and glued, nailed and glued, each with lapped joints, 
and butted joints with splice battens. 

TABLE 2. STRENGTH OF PLYWOOD JOINTS 


Working load 


Ultimate per foot of wall 
Type of joint, all Type strength, lb height, Ib 
4 -in exterior of (Ave. of 3 (Factor of 
grade plywood load test specimens) safety, 4) 
3 — \4-in bolts Compression 
3 in o.c. parallel to 2100 
4-in lap joint grain of (700 1b per bolt) 1000 
6in wide face ply 
7 — \-in bolts Compression 
1 in o.c. parallel to 4200 
4-in lap joint grain of (600 lb per bolt) 1500 
8 in wide face ply 
Glued and bolted Tension 
2—- \-in bolts parallel to 
in a 4-in lap joint grain of 3435 2800 
4in wide face plies 
Glued and bolted Tension 
4-— \-in bolts parallel to 
in a 4-in lap joint grain of 3350 2800 
4 in wide face plies 
Nailed and glued 
9 small nails Tension 
clinched parallel to 4800 3500 
4-in lap joint grain of 
4 in wide face plies 
Nailed and glued 
butt joint with Tension 
6-in lap splice parallel to 2250 1700 
plate joint grain of 
4in wide face plies 
Nailed and glued 
9 small nails 
clinched Tension 2180 1100 
4-in lap joint perpendicular 
4in wide to face plies 
Nailed and glued 
butt joint with 
6-in lap splice Tension 1320 1000 
plate joint perpendicular 


4in wide to face plies 


The results on the strength of joints in plywood were 
somewhat disappointing in that it was impossible to de- 
velop the full strength of the wood in the joints. The 
strength of the joints was consistently low because the load 
is not applied in a symmetrical manner on — joints or 
butted joints with a splice plate on one side. This puts 
more stress on the plies on one side than the other and 
causes failure at lower loads. 


The strength of bolted joints depended upon the num- 
ber of bolts used and in order to utilize the strength of 
the plywood a large number of bolts would be required. 


Glued and nailed joints seem to be the most promising 
method of joining plywood for grain bin construction. 
Due to the regular thickness, excellent joints can be made 
by clinching small nails by driving them against a steel 
plate laid under the joint. This would be a quick and 
easy method of joining plywood together on the job. 
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AGRICULTURAL ENGINEERING for July 1942 


A Study of Egg Cooling Methods 


By John W. Weaver, Jr., Reece L. Bryant, and Cecil Rogers 


MEMBER A.S.A.E. 


BOUT eight hundred million eggs are produced 
annually on Virginia farms'** and three-fourths 
of these are sold, bringing in a cash income of 

nearly eleven million dollars. Fifty-two percent of this pro- 
duction occurs during the five months (May, June, July, 
August, and September) of warm and hot weather when 
eggs are selling for an average of 31/c less per dozen 
than during the rest of the year. At the same time the 
poultryman is feeding young birds which produce almost 
no income before cold weather. Therefore, the hot weather 
months are the critical period for the poultryman and any 
method of increasing income during this time would prove 
most valuable. 

Shrader!! reports that fully 5 per cent of all eggs pro- 
duced are lost somewhere between the nest and the table. 
This is a staggering total when considering that the Food- 
for-Freedom production goal for 1942 is 4,200,000,000 
dozens. This loss, then, runs well over 200,000,000 dozen 
or more than 50 million dollars. 

The Virginia Division of Markets has long recognized 
the need for widespread marketing facilities for quality 
eggs and in 1928, in cooperation with the U.S.D.A. 
Agricultural Marketing Service, launched a federal-state 
egg grading program®. During the first year under this 
program slightly more than 14 million eggs were graded in 
an effort to create interest in the production of quality 
eggs. That this program has proven worth while is indi- 
cated by the fact that during the fiscal year 1939-40, more 
than 71 million eggs were graded, labeled, and marketed 
through 40 federal-state supervised grading stations within 
the state. Records from these sales show that, though repre- 
sentative of the best eggs produced at present, there is a 
difference of 20 per cent in the 
number of top grade eggs receiv- 
ed in hot weather as compared 
to cool weather receipts. 


With the above facts in 
mind, a cooperative project was 
initiated to study methods of 
cooling eggs and the resultant 
effect on the quality when mar- 
keted. (In this paper the term 
“cooling” refers to the mainte- 
nance of air conditions, other 
than room conditions, around 
eggs during short holding pe- 
tiods.) At the outset it was 
decided that cooling eggs on the 
farm alone could solve only a 
Part of the problem of main- 


_. 


Paper presented June 23, 1941, at 
the annual meeting of the American 
Society of Agricultural Engineers at 
Knoxville, Tenn. (Revised to date.) A 
contribution of the Rural Electric Di- 
vision. Authors: Respectively, associ- 
ate agricultural engineer, Bureau of 
pimicultura! Chemistry and Engineering. 
- 8. Department of Agriculture; assis- 
pose Poultry husbandman, Virginia Ag- 
7 ‘ultural Experiment Station, and senior 
Dee, division of markets, Virginia 
partment of Agriculture. 
E “Superscript numbers refer to bibli- 
raphy appended to this paper. 


Fig. 1 The burlap curtain cooler as used for egg cooling tests. 
Eggs are initially stored on trays to quickly remove animal heat 


taining quality and that however carefully the quality were 
preserved on the farm it might be almost immediately lost 
upon delivery to a market lacking cooling facilities. Con- 
sequently the project was outlined to study methods of 
cooling eggs, both on the farm and at receiving stations. 

According to Almquist', experimental work has dis- 
closed several facts which show that eggs are not “created 
equal”, or, if they are, they do not long remain so. Initial 
quality and keeping quality may vary greatly from egg to 
egg but are found to vary to a relatively small extent in the 
eggs from the same hen. It appears, also, that even with 
perfectly consistent grading by candling, or by any other 
method, eggs originally all of one grade, because of the 
wide difference in their keeping powers, will be found 
distributed in part through several lower grades after stor- 
age or shipment. It is evident then that frequent gathering 
and cooling of eggs will not eliminate or correct their in- 
herent initial and keeping qualities. Further, it is plausible 
to believe that the results of cooling eggs from several flocks 
of hens would not be identical and that the final quality of 
eggs, as consumed, could be improved by careful breeding 
and selection of hens which produce eggs of high initial 
and keeping quality. 

The question then naturally arises as to whether or not 
the cooling of eggs can possibly assist in profitably main- 
taining the quality of eggs under present conditions. Mont- 
fort’, Winton'*, and Black* state that there is just as much 
deterioration in three days when eggs are held at 98.6 F as 
in 23 days when kept at 60.8 F, or in 65 days when the 
temperature is 44.6F. While this account shows vividly 
the effect of air temperature on egg deterioration, it does 
not consider air moisture or relative humidity which others 
have found to be an important 
factor. For instance, Jeffrey and 
Darago* found that interior egg 
quality, as expressed by height 
of the thick albumen, was not 
affected by relative humidity and 
that decline in interior egg qual- 
ity was regulated by temperature. 
At the same time, however, a 
high relative humidity tended to 
reduce the rate of evaporation of 
the egp content and also reduced 
the incidence of eggs with se- 
verely mottled shells. Results 
from their studies indicated defi- 
nitely that low relative humidity 
causes shell mottling. 

Alp, Ashby, and Card? have 
shown that two shippers using 
wet burlap curtain coolers simi- 
lar to those developed in Califor- 
nia® and Oklahoma’? increased 
the number of “extras” in eggs 
shipped from Illinois to New 
York by an average of 28 per 
cent. They warn, however, that 
trouble from mold may develop 
if the cooler is used in a room 
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without sufficient ventilation. 
Thompson and Roberts!” ob- 
served that 96.8 per cent of 
the eggs stored in a wet bur- 
lap cooler and 97.2 per cent 
of those stored in a mechan- 
ical refrigerator graded No. 1 
eggs after eight days of stor- 
age. 


TESTS OF EVAPORATIVE COOL- 
ERS FOR FARM USE 


All tests reported in this 
paper, unless otherwise noted, 
were conducted during 1940 
and 1941 in the rural electri- 
fication laboratory of the agri- 
cultural engineering depart- 
ment, at Virginia Polytechnic 
Institute. 


Burlap Curtain Cooler. 
Since the burlap curtain cooler 
is of low initial cost and in 
some cases'? approaches very 
closely to the mechanical re- 
frigerator as a device for con- 
serving egg quality, it was 
given first consideration at the 
outset of the project. It was 
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AMBIENT RELATIVE HUMIDITY (PERCENT) 


Fig. 2 (Above) Interior temperature and rela- 
tive humidity maintained by burlap curtain 
egg cooler when operating with and without a 
fan in relation to ambient relative humidity 
when ambient temperature is 80F e Fig. 3 
(Right) Chart showing the temperature and 
relative humidity the burlap curtain egg cooler 
will maintain when surrounding temperature 
varies from 60 to 90 F and surrounding rela- 
tive humidity varies from 30 to 100 per cent 
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thought that a small electric 

fan might be incorporated into the burlap cooler, to provide 
a definite movement of air through the wet curtain, improve 
the performance of the cooler and eliminate the develop- 
ment of molds. Such a cooler was constructed (Fig. 1) and 
tested, with and without a fan, in a room where the tem- 
perature and humidity could be controlled as needed. A 
series of tests were conducted in each case with tempera- 
tures around the cooler ranging from 60 to 90 F and with 
relative humidities ranging from 30 to 90 per cent. Water, 
near 60 F, was kept at a constant level in the upper cooler 
pan, as determined by a hook gage. 

Comparative results from these tests are shown in Fig. 2 
by the temperature and humidity curves for the cooler as 
operated with and without an 8-in fan. While these curves 
show performance of the cooler at an ambient temperature 
of 80F, which is about the summer mean for Virginia, 
they are representative of all other tests. 

Air flow through the cooler, when operated without the 
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fan, was so slow that it could not be measured by any of 
the instruments available. Smoke was used, however, to 
determine the direction of flow, which was found to be 
from top to bottom of the cooler. This flow was most rapid 
when the ambient relative humidity was low and decreased 
as this humidity increased until at a point of 80 per cent 
or above there was little or no air flow in either direction. 
Without a fan on the cooler there was no movement of air 
directly through the wet curtain at any time. 

The bottom of the cooler was made airtight when the 
fan was used so that all entering air was drawn through 
the wet curtain and exhausted through the top of the cooler. 
This air flow was fairly constant under all operating con- 
ditions and provided the cooler with about four air changes 
per minute as determined by a vane anemometer. 

Data from these tests have also been condense: into a 
performance chart (Fig. 3) which shows the temperature 
and humidity the burlap curtain cooler, with fan, will main- 


Fig. 4 (Extreme left) An excelsi:" mat 


cooler e@ Fig.5 (Left) A com nercial 
cotton mat cooler e Fig. 6 (Below) A 
commercial cabinet cooled by a combina- 


tion of ice and evaporative coolin 
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Fig. 7 Diagrammatic sketch of modified coil cooler show- 
ing principle employed to obtain a high relative humidity 
vith mechanical refrigeration 


tain in operation under varying ambient temperature and 
relative humidity conditions. While this chart has been pre- 
pared for a barometric pressure of 27 in of mercury, it can 
be used to determine performance at elevations from sea 
level to 5000 ft without introducing an error of any prac- 
tical significance. From the chart it may be seen that tem- 
peratures maintained in the cooler are dependent upon both 
ambient temperature and relative humidity, while humidi- 
ties maintained in the cooler are dependent only upon 
ambicnt relative humidity for the range in ambient tem- 
perature from 60 to 90 F. This chart can also be used to 
approximate the performance of the burlap evaporative 
screen used in egg grading stations to be described later. 

Conclusions from the tests outlined above led to the 
use of the small 8-in fan on the buriap curtain cooler in 
all subsequent egg cooling tests. Such a cooler can be con- 
structed for about $25, including labor. When eggs are 
shipped twice each week, this cooler has a weekly capacity 
of six 30-doz cases, allowing space for cases to be precooled 
and trays where eggs are initially stored for quick removal 
of heat. Plans for construction of this cooler are available 
upon request. 


Excelsior Mat Cooler. An excelsior mat cooler (Fig. 4) 
was constructed according to plans furnished by a well- 
known manufacturer of electrical poultry equipment. Tests 
under controlled conditions showed this cooler to be less 
effective than the burlap curtain cooler. Temperatures 


Fig. 8 (Below) Comparison of temperatures in 
ege cellar and burlap curtain egg cooler with 
Same atmospheric temperature around each e@ 
Fig. 9 (Right) Comparison of relative numidi- 
ties in egg cellar and burlap curtain egg cooler 
with same atmospheric relative humidity 
around each 
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ranged from one to four degrees higher and relative humi- 
dities from one to 16 per cent lower in the excelsior mat 
cooler than in the burlap curtain cooler. 


Cotton Mat Cooler. Tests of a commercial cotton mat 
cooler (Fig. 5) showed it to be even less effective than the 
excelsior mat cooler, largely because of the fact that air 
was forced over the mat rather than through it. This cooler 
is only effective in removing the animal heat from eggs 


and does not provide storage space for the eggs after the 
initial cooling period. 


Commercial Ice Cooler. A commercial cabinet (Fig. 6) 
cooled by a combination of ice and evaporative cooling was 
found to have an inherent high operating cost. During the 
summers of 1940 and 1941 this cooler consumed an aver- 
age of 56 lb of ice daily, or 65 lb per case cooled, in main- 
taining an average temperature of 65 F. At the same time 
an average relative humidity of 67 per cent was maintained 
within the cabinet. When eggs are shipped twice each 
week, this cooler has a weekly capacity of six cases, allow- 
ing space for cases to be precooled and for wire baskets 
where eggs are initially stored. 


Experimental Coil Cooler. An experimental cooling 
cabinet was constructed similar to a wet-storage type milk 
cooler, having a weekly capacity of six cases and providing 
trays for initial cooling of eggs. It was made 38 in square 
and 32 in deep inside, and enclosed a coil made from 60 ft 
of Y/,-in copper tubing. The cabinet was insulated with 
asphalt-impregnated building board, 3/, in thick, and 2 in 
of mineral wool. This assembly was called the “‘coil cool- 
er’ and was designed as an auxiliary to a large farm 
refrigerator or milk cooler. For egg cooling tests it was 
operated in conjunction with a four-can wet-storage milk 
cooler. A small thermostatically controlled pump was con- 
nected to recirculate refrigerated water from the milk cooler 
through the copper coil in the egg cooler. 

To provide higher humidity conditions, a shallow pan 
was built to cover the entire floor of the cabinet. The 
bottom of the pan was covered with a 2-in mat of mineral 
wool and a false slatted floor provided a support for egg 
cases. The pan was partially filled with 3 gal of water, 
most of which was taken up in saturating the mineral wool. 
The humidifying effect of this arrangement was disclosed 
from egg cooling tests through a period of one month with 
the thermostat adjusted to hold a temperature of 58 to 60 F. 
Throughout this period the relative humidity remained be- 
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Fig. 11 Effect of duration of holding 


period on egg quality as related to 
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Fig. 10 An egg grading station at Danville, Va., cooled by evaporation 
when air 1s forced through a burlap screen into the grading room 


tween 70 and 80 per cent regardless of surrounding air 
conditions. Observations showed that, though water con- 
densed on the cooling coil, it merely collected to later 
drop into the water pan, providing a continuous cycle of 
humidification. 

Results of egg cooling tests showed that the experimen- 
tal coil cooler maintained egg quality at a higher level 
than any of the other coolers tested. Consequently it was 
decided to employ the same principle in modifying the coil 
cooler into a self-contained unit capable of maintaining a 
somewhat lower temperature with the same high humidity. 
The copper-cooling coil in the original cabinet was replaced 
by two turns of 3/4,-in galvanized iron pipe in the upper 
part of the cabinet (Fig. 7). A 1/-hp mechanical refrigera- 
tion unit was connected to a heat exchanger located inside 
the cabinet. The heat exchanger consisted of an evaporator 
coil set in a 5-gal ice cream can nearly full of water. The 
thermostatically controlled pump was connected to recir- 
culate water from the heat exchanger through the two 
turns of pipe. The refrigeration unit was adjusted to ma‘n- 
tain about 14 in of ice on the evaporator coil. 


While no eggs have as yet been graded from this 
modified cooler, tests have been made with the cooler 
operating under full-load conditions. When maintaining a 
temperature of 48 to 50F, the relative humidity ranged 
from 70 to 75 per cent in the cooler. During these tests 
the air temperature around the cooler ranged from 75 to 
82 F and the relative humidity from 20 to 45 per cent. 
The compressor operated from four to six hours daily, and 
the electricity cost for refrigeration and recirculation of 
water averaged 7c daily at 3c per kw-hr. 


Mechanical Refrigerator. The ordinary mechanical re- 
frigerator was found to have a low operating cost, about 
2c daily, even when maintaining a temperature from 10 
to 25 F lower than the other coolers. During these tests 
the relative humidity in the refrigerator ranged from 48 
to 52 per cent. 


Egg Cellar. The most universal method of storing eggs 
on Virginia poultry farms at present employs an egg cellar. 
The use of cellars in some sections of the state is limited 
by rock formations close to the soil surface and in other 
sections by a high water table, making cellar construction 
costly and uncertain. A typical egg cellar, extending 5 ft 
below ground, was observed for temperature and relative 
humidity in comparison with the burlap curtain cooler. 
From the records, shown graphically in Figs. 8 and 9, it 
was found that the burlap curtain cooler maintained a 
temperature about 10 F below and a relative humidity about 
15 per cent above those in the egg cellar. It was also 
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observed that a small fan, used to draw air into the cellar 
at night, might be effective in holding egg quality at a 
higher level. 


TESTS OF COOLERS FOR EGG-GRADING STATIONS 


Cold Storage Room. One of the grading stations in 
Virginia was located at a cold storage plant. The operator 
reported that the practice of holding eggs for periods of 
two to four days in a cold storage room at a temperature 
of about 36 F had been followed at one time. An analysis 
of egg sales records showed this practice to be uneconom- 


- ical, and it has been discontinued. This report has been 


substantiated by egg cooling tests in the laboratory with 
storage temperature averaging 37F in a mechanical re- 
frigerator. 


Ice Bunker. Prior to 1940 there were two grading sta- 
tions in Virginia cooled by bunkers of ice similar to the 
principle used in refrigerated railroad cars. A small fan 
was installed to blow air through the ice into all parts of 
the room. This system was found costly to operate. One 
of these rooms, 8 ft wide, 20 ft long, and 8 ft high, was 
insulated with 4 in of mineral wool. The operator reported 
an ice cost of from $25 to $30 monthly when holding the 
room temperature about 65 F in hot weather. 


Excelsior Screen. The ice-cooled room, described above, 
was converted in 1939 for cooling by the evaporation of 
water, similar to that developed in California by Perry 
and Long*. An excelsior screen 21/, ft wide, 3 ft long and 
2 in thick, was installed in one end of the room. A 12-in 
exhaust fan was installed in the other end of the room to 
draw air through the screen and into the room. Water 
trickling from a perforated pipe above the screen kept the 
excelsior wet. Waste water was caught and carried off by a 
short length of eaves trough below the screen. 

Tests during the summer of 1940 disclosed that the 
excelsior screen provided a temperature from 4 to 15F 
below and a relative humidity from 35 to 50 per cent 
higher in the room than outside. The operating cost of 
the room averaged slightly over $3 per month for electricity 
and water. The 12-in fan drew 770 cu ft of air per minute 
through the screen at an average velocity of 102 fpm, pro- 
viding the room with 0.66 air changes per minute. 

Observations made at this time showed that improve- 
ments could be made in the construction of such rooms. 
For instance, when the door to the room was opened there 
was an inrush of hot air because of the location of the fan. 
The resistance to air flow through the open door was less 
than through the wet excelsior screen, and the room was 
well tempered with hot air from the outside each time the 
door was opened. This condition was corrected in subse- 
quent installations (Fig. 10) by locating the fan to force 
air through the screen and into the room. 


Burlap Screen. The difficulty of preventing leakage of 
water from the excelsior screen and the fact that it is im- 
possible to fill the screen uniformly with excelsior and 
keep it uniformly wet, led to the development of the burlap 
screen. This screen has been found more effective than the 
excelsior screen and is simpler to construct, lower in first 
cost and easier to maintain and renew. It is made by 
forming a rectangular frame of 1/-in pipe with a tee and 
a union fitted into the lower side. The upper part of the 
frame is perforated with 1/16-in holes at 2-in intervals. 
Four layers of medium-weight burlap, two on each side of 
the frame, are held in place by sewing around the edges. 
The screen is fastened in place by four conduit clamps and 
the water supply line connected to the tee. Thus water !s 
carried to the screen by the supporting frame. 
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The effectiveness of the burlap screen can be approxi- 
mated by using the chart (Fig. 3) worked out for the bur- 
lap curtain egg cooler. Plans are now available showing 
construction details of the egg grading and cooling room 
embodying the burlap screen. Tests have shown that for 
optimum effectiveness rooms of this type should be pro- 
vided with from one to two air changes per minute. To 
eliminate draft, uncomfortable to occupants of the room, 
the velocity of air flow through the screen should not ex- 
ceed 125 to 175 fpm. The screen should be taken down 
monthly, or oftener when operated in dusty surroundings, 
and thoroughly flushed with water under pressure. Partially 
completed tests indicate that a centrifugal blower will 


prove more satisfactory than the exhaust fan for forcing 
air through the screen. 


EGG COOLING TESTS 


To determine the practical value of cooling equipment, 
previously described, a series of egg cooling tests were 
conducted during the summers of 1940 and 1941. Eggs 
for these tests were obtained from a trap-nested flock of 
White Leghorn pullets at the Virginia Agricultural Experi- 
ment Station. The eggs were gathered twice daily, at 11:00 
am. and 4:30 p.m., and graded by weight. They were then 
divided into lots, uniform by weight, averaging about 4 doz 
eggs. Each lot was numbered and given a predetermined 
treatment by storing in one of the coolers or at room con- 
ditions. New cases, flats, and fillers were used throughout 
all tests. As a rule, eggs were shipped twice each week 
from Blacksburg, Va., by railway express to a federal-state 
supervised grading station in Washington, D. C., a distance 
of 258 miles. All eggs were candled and graded in Wash- 
ington by certified graders and a record kept, by lots, of the 
number of eggs in each grade and the resultant selling 


Conditions around 


TABLE 1. SUMMARIZATION OF EGG COOLING TESTS IN FARM EGG COOLERS 
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price. About 17,000 eggs were handled as described above 
during the course of the tests. 


Cooling Eggs in Farm Coolers. The results from 92 
tests in three series of studies of cooling eggs in farm cool- 
ers are summarized in Table 1. Observations from these 
tests have shown conclusively that there is no significant 
loss in egg weight, either with or without cooling, during 
short holding periods of four to six days. It is evident then 
that where eggs are sold semiweekly through a market 
which considers only quantity, as does the country store, 
or quantity and weight, as many commission merchants do, 
there can be no financial gain by cooling eggs. 

Where eggs are sold on a graded basis (U.S. Standards 
of Quality for Individual Eggs, or an adoption thereof), 
the producer cannot afford to neglect the cooling of eggs 
by some method. These tests, carefully regulated, have 
definitely shown that the poultryman can consistently effect 
a gain in net income of from one to two cents per dozen 
when eggs are cooled in hot weather by a carefully selected 


method. This gain can be effected practically independent 
of fluctuations in egg prices. 


Effect of Duration of Holding Period on Egg Quality. 
A study was made of the records to determine the effect of 
the length of the holding period on the quality of eggs 
held in the farm coolers. The results are shown graphically 
in Fig. 11. These observations were made from records 
of eggs graded in Blacksburg so that shipping losses were 
eliminated. Thus it was found that the value of cooling 
increases as the length of holding period increases. It may 
be seen that the ordinary mechanical refrigerator is a sur- 
prisingly poor piece of equipment for cooling eggs during 
short holding periods. 

Effect of Cooling Prior to Shipment on Quality After 
Shipment. Most poultrymen in Virginia are within 60 


Transpor- 
eggs during Age of tation Net Netgain 
Num- Num- treatment eggs Eggs costs, income per case Net 
ber ber Temper- Relative when graded Cooling costs per case, dollars* per per by monetary 
of of Treatment ature, humidity, marketed, ‘‘extras’’, Elec- Depre- case, case, cooling, gain, 
Date tests eggs of eggs deg F per cent days 


Stored at room 

9 1514 conditions 77 73 4 
Cooled 45 min in 

9 1502 cotton mat cooler 


7/16/40 and stored at 77 73 4 
to room conditions 
8/22/40 


Cooled 45 min in 
9 1461 cotton mat cooler 


and stored in bur- 69 94 4 

lap curtain cooler 

Stored in burlap 69 94 4 
9 curtain cooler 


Stored at room 


4 914 conditions 74 67 6 
Cooled and stored 
8/22/40 4 899 in burlapcurtain 67 89 6 
to cooler 
9/18/40 Cooled and stored 
4 871 in coil cooler 60 75 6 
Cooled and stored 
4 884 in commercial 67 69 6 


ice cooler 


Stored at room 
10 1108 conditions 79 58 4 
Cooled and stored 
7/10/41 10 1113 in burlapcurtain 
to cooler 68 90 4 
Cooled and stored 
10 1114 inmechanical 
refrigerator 37 50 4 
Cooled and stored 
10 1114 incommercial 64 65 4 
ice cooler 


8/18/41 


percent tricity Ice Water Labor ciation dollars dollars dollars percent** 


30.5 0.60 6.24 

28.7 0.004 0.04 0.01 0.60 6.19 0.05 0.8 
(loss) (loss) 

56.3 0.054 0.01 0.06 0.03 0.60 6.49 0.25 4.0 

51.0 0.050 0.01 0.04 0.02 0.60 6.48 0.24 3.8 


22.5 0.60 6.85 

51.7 0.05 0.01 0.04 0.02 0.60 7.45 0.60 8.8 
60.4 0.15 0.04 0.11 0.60 7.52 0.67 9.8 
38.6 0.01 0.39 0.005 0.04 0.13 0.60 6.82 0.03 0.4 


(loss) 


17.6 0.60 9.30 
51.9 0.05 0.01 0.04 0.02 0.60 9.90 0.60 6.5 
44.0 0.03 0.04 0.21 0.60 9.63 0.33 3.5 


33.0 0.01 0.39 0.005 0.04 0.13 0.60 9.09 0.21 2.3 
(loss) (loss) 


“Values given in these columns based on following unit costs: Electricity at 3c per kw-hr, ice at 60c per 1001b, water at 6c per 1000 gal, and 
labor at 20c per hr. Depreciation based on: Life of coolers at 10 years, cooling season at 16 weeks, and eggs cooled per week at six cases. 


Toom conditions (no cooling). 


“Values given in this column are the values for net gain (or loss) per case by cooling expressed in percentage of net income per case stored at 
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miles of a grading station 
where eggs are purchased un- 
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TABLE 2. EFFECT OF COOLING EGGS PRIOR TO SHIPMENT ON THE QUALITY AFTER SHIPMENT 
COVERING 258 MILES VIA RAILWAY EXPRESS IN TWO DAYS TIME 


Gross 
der U. S. Standards. This Grades before Eggs graded selling price Losspercase Monetary shippin 
T t tof d after extras per case in shipment loss p png 
reatment of eggs an ” es . . er case, 
means that the producer can prior to shipping shipment per cent dollars dollars per cent* 
ordinarily — oo BBs on axasiiiahnatiin 
in ench within four Storedat room shipping 28.3 7.81 
- grad 8 fter th leave conditions As graded after 
O six oe er they i shipping 6.1 7.02 0.79 10.) 
. in 
the farm = ©88 coo 8 As graded before 
tests reported in this paper, Se shipping 53.4 8.39 
it was necessary to ship eggs cooler As graded after 
‘i ‘ shipping 28.7 7.67 0.72 8.5 
a distance of 258 miles re- 
uiring two days time. There- cooled and stored ee 53.6 8.39 
ore, studies were conducted in commercial ice As greded after 
to correlate this abnormal shipping 19.0 7.49 0.90 10.7 
shipping period with egg As graded before 
li d hod of I Cooled and stored shipping 61.0 8.64 
qua. ity an met ce] Oo cool- in coil cooler As ereded after 
ing. The results are set forth shipping 50.3 8.14 0.50 5.8 
in Table 2. ae As graded before 
Three of the four methods jn mechanical shipping 40.3 7.96 
li ff . . refrigerator As greded after 
of coo ing were e ective in shipping 37.5 7.74 0.22 28 


decreasing losses in quality 
during shipment by seven to 
57c per case. The rate of loss 
was less, for the same three methods, than for eggs not 
cooled. This indicates that as the distance between pro- 
ducer and market increases, at least up to 258 miles requir- 
ing two days in transit, the value of cooling increases. 


Effect of Shipping Fresh Eggs in Precooled Cases. On 
twelve occasions fresh eggs from the laying house were 
packed in cases from various storage conditions and ship- 
ped immediately to Washington. Eggs shipped in cases 
from storage at room conditions graded 45 to 58 per cent 
“extras”, those in cases from the burlap curtain cooler 
graded 72 to 74 per cent “extras”, and those in cases from 
the mechanical refrigerator graded 56 per cent ‘‘extras”’. 
Net gains of 20 to 70c per case were obtained by shipping 
fresh eggs in precooled cases as compared with shipping 
in cases from room conditions. 


Tests disclosed that cases, containing flats and fillers, 
reached an equilibrium moisture content of 8.7 per cent 
when stored at room conditions. Seven days were required 
for cases to reach an equilibrium of 15 per cent in the 
burlap curtain cooler. Cases stored in the burlap curtain 
cooler absorbed 0.6 Ib of water to be liberated later in pro- 
viding moist air around eggs in shipment. 


Effect of Humidity on Egg Quality. While no tests 
have been conducted to determine the specific effect of 
relative humidity on egg quality throughout a reasonable 
range in temperature, it so happened that an indication was 
obtained at a temperature of 74 F. Eggs held at a humidity 
of 48 per cent graded 1.3 per cent “‘extras’’; those held at 
67 per cent graded 5.2 per cent ‘‘extras’; those held at 
74 per cent graded 51.8 per cent “extras”, and those held 
at 82 per cent graded 50.8 per cent “extras”. From these 
observations the critical point of relative humidity between 
high and low quality eggs is between 65 and 75 per cent. 


Relation of Cooling on the Farm and at the Grading 
Station. A series of egg cooling studies was conducted from 
August 18 to —- 19, 1941, to correlate the value of 
cooling on the farm and at the grading station. All eggs 
were held for a period of one week and given the follow- 
ing treatments: (A) Held at room conditions entire week, 
(B) held at room conditions for one-half week and then 
moved to grading room, cooled by burlap screen, for rest 
of week, (C) cooled and stored in burlap curtain cooler 
for one-half week and held at room conditions rest of 
week, and (D) cooled and stored in burlap curtain cooler 


*Values given in this column are the values for loss per case in shipment expressed in percentage of the 
gross selling price per case for the respective treatments as graded in Blacksburg prior to shipment. 


for one-half week and held in grading room, cooled by 
burlap screen, for rest of week. 


The results showed that the ultimate quality of the egg 
when consumed is more dependent upon cooling at the 
grading station than cooling on the farm where holding 
periods are similar to those of the tests. Eggs from treat- 
ment A graded 3.7 per cent “‘extras’’, those from treatment 
B graded 7.0 per cent “extras”, those from treatment C 
gtaded 5.3 per cent “extras”, and those from treatment D 
graded 29.0 per cent ‘extras’, when shipped 258 miles 
after treatment. Thus it was found that when eggs are 
cooled immediately after production and held cool for one 
week, up to within two days of consumption, by cooling 
both on the farm and at the grading station, their quality 
when consumed, based on the number of eggs graded 
“extras”, is 7.8 times that of eggs not cooled at any time, 
5.5 times that of eggs cooled on the farm only, and 4.1 
times that of eggs cooled at the grading station only. 

Since eggs are graded and paid for when received at 
the grading station, a lack of cooling facilities at the grad- 


ing station will not effect the value of farm cooling of eggs 
to the producer. 


Mold Growth in Evaporative Coolers. All eggs han- 
dled during the course of all egg cooling tests were free 
from mold when graded, with one exception. In 1940 an 
accidental leak developed in the upper pan of the burlap 
curtain cooler causing the flats, fillers, and eggs in one 
case to become water-soaked. Several lots of eggs in this 
case were quite moldy when graded and the entire ship- 
ment was discarded from final analysis of the records. The 
fact that new cases, flats, and fillers were used for all tests 
may have had a favorable effect on the lack of mold 
growth. However, Mallmann and Michael® found that 
new case material is heavily contaminated with mols. They 
also found that the incidence of molds on new fillers and 
flats was low but that those present were genera w!ich may 
cause mold spoilage of eggs. They concluded thai the use 
of new fillers and flats would not appear to eliminate the 
contamination of eggs. 

According to Sarles, Frazier, and McCarter’ the con- 
tents of most fresh eggs are free from microorganisms and 
will remain so unless contamination enters through the 
shell. As long as the shell remains dry, penetration by 
microorganisms is difficult, but high humidity in the sut- 
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rounding air will allow molds to enter and condensed mois- 
ture on the shell surface will permit bacterial invasion. 


Condensation of moisture on the egg shell can be 
largely prevented by cooling and storing eggs at or slightly 
below the dew-point temperature of the air in which the 
eggs will be graded, packed, and shipped. Observations 
during the summer of 1941 showed that the atmospheric 
dew-point temperature in Virginia during the day when 
eggs are normally graded, packed, and shipped, ranges 
between 53 and 57F in the upland regions and between 
63 and 67 F near the seacoast. Therefore, it appears that 
eggs should not be cooled and stored at temperatures below 
50 F in the upland regions and 60 F near the seacoast. 


Trouble from mold growth in evaporative egg coolers, 
of the burlap curtain type, has been reported by others. 
However, the addition of the small electric fan not only 
provies a more desirable temperature and humidity in 
the cooler but insures ample ventilation at all times and 
a definite filtration of all the air going into the cooler as 
it passes through the wet curtain. Alp, Ashby, and Card? 
indicate that ample ventilation around the burlap curtain 
cooler. even without the fan, is the deciding factor in pre- 
vention of mold growth. Bacteriologists'® do not recognize 
ventilation alone as an agent to the prevention of mold 
growth, but they definitely recognize filtration as an ex- 
cellent method of removing microorganisms from a gas 
or liquid. Most of the microorganisms in air are carried 
on dust particles which will adhere to a wet or oily surface. 
On several occasions mold growth was observed on the 
outside surface of the burlap curtain and was killed by an 
application of hot water. 


Whether or not the added ventilation and filtration 
principle provided by the electric fan on the burlap curtain 
cooler prevented mold growth on eggs cooled is not known. 
From the tests conducted it is reasonable to believe that 
the losses which might be incurred from the growth of 
mold on eggs in the burlap curtain cooler will be greatly 
offset by the added income from cooling eggs in this sim- 
ple, inexpensive equipment. 


SUMMARY 


1 There is no significant loss in egg weight, either 
with or without cooling, during short holding periods of 
four to six days. Where eggs are sold from the farm semi- 
weekly through a market which considers quantity only, as 
does the country store, or quantity and weight as many 
commission merchants do, there can be no financial gain 
by cooling eggs. 


2 Where eggs are sold on a graded basis (U.S. Stan- 
dards of Quality for Individual Eggs, or an adoption 
thereof) during hot weather, the producer cannot afford 
to neglect the cooling of eggs. A consistent gain in net 
income of one to two cents per dozen will be effected 
when eggs are cooled by a carefully selected method. This 
gain will be effected almost independent of fluctuations in 
egg prices. 


3 The value of cooling eggs increases as the length 
of holding period on the farm increases. 


4 The value of cooling eggs on the farm increases as 
the distance between producer and market increases, at 
least up to 258 miles requiring two days in transit. 


_>_ Net gains of 20 to 70c per case were obtained by 
shippiny fresh eggs in precooled cases as compared with 
shipping in cases not precooled. Cases, containing flats and 
fillers, will absorb 0.6 lb of water while in the burlap cur- 
tain cooler seven days. 
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6 Indications are that with a mean ambient tempera- 
ture of 74 F, the critical point of ambient relative humidity 


between high and low quality eggs lies between 65 and 
75 per cent. 


7 When eggs are cooled immediately after production 
and held cool for one week, up to within two days of 
consumption, by cooling both on the farm and at the 
grading station, their quality when consumed, based on 
the percentage of eggs graded “‘extras’’, is 7.8 times that of 
eggs not cooled at any time, 5.5 times that of eggs cooled 
on the farm only, and 4.1 times that of eggs cooled at the 
grading station only. 


8 Since eggs are graded and paid for when received 
at the grading station, a lack of cooling facilities at the 
grading station will not effect the value of farm cooling 
of eggs to the producer. 


9 All eggs handled during the course of all egg cool- 
ing tests were free from mold when graded, with one 
exception. This exception was caused by an accidental 
leak in the burlap curtain cooler and the flats, fillers, and 
eggs in one case became water-soaked. 
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Agricultural Engineering in India 
By Mason Vaugh and M. D. Strong 


ASSCCIATE A.S.A.E. 


HE FIRST and only agricultural engineering course 
in southern Asia is being initiated at the Allahabad 
Agricultural Institute in the heart of India. The 
Institute is an integral part of the Allahabad Christian 
College, which is sponsored by the American Presbyterian 
Mission. It was founded in 1910 in the belief that the 
improvement of Indian agriculture is fundamental to all 
material and spiritual progress. 


Following the purchase in 1911 of 275 acres of land, 
considerable progress has been made in the improvement 
of the land and in erecting the necessary buildings. Addi- 
tional land has been purchased, bringing the total area up 
to about 600 acres. Work bullocks are used to carry on 
farm operations, and a herd of 250 milk cows is main- 
tained on the farm, with the necessary equipment and barns 
for their care. Students have come from all parts of India, 
as well as from Persia, Mesopotamia, Malaya, Ceylon, and 
the Fiji Islands. 

The Institute is supported largely by donations and 
government grants. Its credits are recognized by the gov- 
ernment. At the present time a bachelor of science degree 
in agriculture is given, with a major in dairy, horticulture, 
and agronomy. The students are taught agricultural engi- 
neering subjects in all four years. The subjects include 
farm shop, irrigation and drainage, farm structures, survey- 
ing, and farm motors. At present about 150 students are 
enrolled. 

The agricultural engineering department, besides its 
teaching schedule, devotes a large part of its time to the 
operation of a shop in which a variety of farm implements 
and dairy equipment is designed and manufactured for 
sale, as well as for use on the farm. During the last 
twenty months approximately 1,270 improved plows and 
cultivators were manufactured and sold. All classroom 
buildings, farm buildings, and staff quarters are constructed 
by the agricultural engineering building crew. A number 
of research projects on the design of implements especiall; 
suited to Indian conditions are also in progress. 

Tl > plight of the Indian farmer is a difficult one. 
India’s 400 million people, 90 per cent of whom live in 
700 thousand small villages, live in an area one-half the 
size of th: United States and Alaska combined. Much of 


Authors: Agricultural engineers, Allahabad Agricultural Institute. 


Left: This view shows how plow beams are sawed from logs in work- 
shop of the Allahabad Agricultural Institute. Right: This farmer of 


JUNIOR MEMBER A.S.A.E. 


the land is untillable because of mountains or deserts. The 
average farm of the United Provinces, where the Institute 
is located, is approximately five acres, and is generally 
divided into a number of small plots scattered about with- 
in a radius of a mile or so of the village where the {farmer 
lives. 


The farmer's one-story house has walls of solid mud. 
The roof is a bamboo framework over which is laid small 
tile. There are generally not more than two rooms approxi- 
mately ten by twelve feet, with a thatch-covered verandah 
which serves as a shelter for the bullocks, a cow, or a goat. 
The house generally costs about $50. The total cost of 
his farming equipment ordinarily does not exceed $20, 
the largest item being bullocks, which are the chief source 
of power, other than man power, in India. In some sec- 
tions the camel is used a great deal, but not in general. 


The farmer's chief implement is his wooden plow, 
which does not turn a furrow but merely makes a V-shaped 
scratch. It is generally necessary to go over the land three 
or four times before planting the summer fodder crop, 
and eight or ten times for wheat and barley. This means 
the operator must walk 50 miles or more in plowing one 
acre for his fodder and 100 miles or more in planting his 
wheat. The job of the agricultural engineer is to improve 
implements that can be purchased by this man, whose 
average income ranges between $20 and $50 per year, and 
whose chief source of power is two light bullocks. 


There is a growing demand for the services of agricul- 
tural engineers in India. At present the agricultural de- 
partments of the larger provinces have a department of 
agricultural engineering, but in only one province has the 
post of agricultural engineer been filled by a man with a 
degree in agricultural engineering. In a second province 
the post of assistant agricultural engineer is filled by a 
man with an agricultural engineering degree. The former 
is known to many of the members of the American So- 
ciety of Agricultural Engineers. He is P. J. Patel, who 
took his B.Sc. and M.Sc. degrees at Iowa State College. 
Possibly two men with specific training in agricultural 
engineering are employed by machinery companies in India, 
while the Institute has two men on its staff who have 
degrees in agricultural engineering. With the steady in- 
crease in the introduction of improved farm implements, 


India is plowing his field with a village-made plow 
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there will be a growing demand from industry for men 
trained in this line. The agricultural engineering course 
at the Institute is an attempt to fill the demand for these 
men in India. 

In the Indian educational system, college work is di- 
vided into two parts. The first two years, which are similar 
to junior college in America, are completed. Then the stu- 
dent decides whether or not he wishes to go on, and in 
what subject he will major. The agricultural engineering 


231 


course will take its students from those who have passed 
their first two years in agriculture. The list of subjects to 
be taught, not unlike that of the average agricultural engi- 
neering course in America, is as follows: Advanced shop 
work, engineering drawing, structural design, agricultural 
structures, materials of construction, strength of materials, 
mechanics and statics, agricultural machinery, principles of 
electrical machinery, farm management, soil and water 
conservation (including surveying), and machine design. 


Engineering Contribution to War Program in Agriculture 
By Harry L. Brown 


ture will necessarily play an important part. In Sep- 

tember last the Secretary of Agriculture set goals for 
the production of certain farm products for which the need 
was accelerated by the defense program. Now that need is 
greater because we are actually at war. Then it was a prob- 
lem of increasing the production of these vital crops and 
livestock products. Now it is not a question of whether 
it will! be done, but Aow it can best be done. In all this 
effort electricity and farm machinery will play an import- 
ant role. With much of the man power of the farm being 
diverted to the armed forces and the need for greater pro- 
duction on the farm, the farm labor situation becomes 
doubly acute. Both electricity and farm machinery, there- 
fore, must be used to the greatest extent practicable. 

Get the increased production we will, but we must not 
get it at the expense of the soil. It is true we would be 
justified in calling on some of the soil reserve to meet a 
national emergency. Even so, it would be folly to go too 
far in that direction. We did so in the first World War 
by plowing up much land which never should have been 
plowed. The challenge to the American farmer is to meet 
this war need without the sacrifice of the soil resource. 
Sound planning will enable him to meet the challenge. 

We can agree, I am sure, that the efforts in recent years 
towards safer use of the land constitute a godsend now. 
Through greater use of soil-building practices the land has 
been made ready for this emergency, even though we were 
not planning for war when that program was put into 
operation. The increased production needed now will be 
stepped up on these improved lands through higher yields 
per acre. We must avoid cultivation of such lands as will 
mount production costs through low yields and at the same 
time depreciate the lands by such unsound use. Whether the 
war is of relatively short duration or prolonged, it behooves 
the American farmer to conserve his and one of the nation’s 
chief resources, the soil. 

Let's go back to the farm labor situation and consider 
further what electric energy may do to help. One of the 
first considerations is of course the cost of electric energy. 
It is interesting to note at this point that for the period 
1910-23 the average cost of this energy on farms was 18c 
per kw-hr. For the period 1923-35, this cost was lowered 
to 9c per kw-hr. The average cost over the period 1935-40 
was 41/,c per kw-hr. The philosophy expounded and prac- 
ticed by the TVA and REA has been, and is, to get profits 
from the sale of electric energy through volume rather than 
through margin. Happily public utilities are subscribing to 
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Paper presented February 6, 1942, at a meeting of the Southern 
Section of the American Society of Agricultural Engineers at Memphis, 
Tenn. Author: General agent, Farm Credit Administration of Columbia 
(8.C.); formerly assistant secretary of agriculture, U.S.D.A. 


this philosophy. The progressive lowering of the cost of 
electricity as indicated above is a result. 

Though electricity on the farm is in one sense a luxury, 
if wisely used it is an obedient and faithful servant. It can 
more than pay its way in the saving of labor alone. A five- 
dollar monthly electric bill doesn’t have to save much labor 
at present costs to be in the black. 

The health of the people on the farm is important, both 
in times of peace and in times of war. Electricity makes a 
definite contribution in this direction. Ever-ready refrigera- 
tion saves food and makes it possible for farm people to 
have a more adequate and varied diet throughout the 
seasons of the year. 

Farm machinery if adapted to the particular farm is the 
most practicable means of meeting the labor shortage. The 
larger farms are already largely mechanized. It seems to 
me that the challenge to the farm machinery people today 
is to adapt machinery to small and medium-sized farms. 

In addition to the adaptation of farm machinery, 
thought should be given to its cooperative use. Every- 
body who is in position to lend encouragement to coopera- 
tive action on the part of farmers in the use of farm ma- 
chinery, should do so. 

Unquestionably many farmers in adjusting to a moze 
mechanized agriculture will need additional financing. For 
all farmers who have a basis of credit, loans at reasonable 
rates of interest are now available. Legally organized and 
soundly operated farmers’ cooperatives can also secure ample 
financial assistance at low interest rates. Fortunately, there- 
fore, farmers need not be handicapped in adjusting to the 
new needs and the new situations because of a lack of 
credit. 

Agricultural engineers have in their hands today a won- 
derful opportunity to serve the farmers and the nation. 
With that opportunity there rests on your shoulders a cor- 
responding responsibility. Let me urge that through the 
regular education channels you bend every possible effort 
that farmers make practical applications of the things which 
have been learned through technical research in engineer- 
ing. In other words, you should consider it just as much a 
service to keep a farmer from buying unadapted farm ma- 
chinery as to induce him to purchase machinery that can 
and will do the job satisfactorily. I am sure you do not 
want any “fence-corner monuments” represented by un- 
— expensive farm machinery which has been pushed 
aside. 


Let me urge also that you think beyond the emergency 
in adapting electricity and machinery to war needs. Instead 
of permitting the emergency situation to lead us astray, let’s 
take advantage of it to the end that we will have made 
greater strides in the use of electricity and machinery on 
the farm because of the war than would have otherwise 
been the case. 
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Performance of Domestic Frozen Food Cabinets 


AGRICULTURAL ENGINEERING for July 1942 


By John E. Nicholas 


yt development of domestic type frozen food cabinets 
has followed very closely the rapid growth of frozen 
food locker storage plants. Their public acceptance is being 
studied by all agencies interested in food preservation. 

Several domestic type units have been under observation 
by the author, some for over a year, and certain pertinent 
data have been obtained under approximately normal “home 
use” practices. 

Four families were assigned the use of three units. The 
housewives prepared the vegetables to be stored according 
to standard practices, whenever their home garden supply 
warranted packaging. The quantities packaged at any one 
time varied during the season. When peas were available, 
two housewives working together prepared from six to ten 
1-lb packages at a time. In packaging string beans a maxi- 
mum of twenty packages were put up at one time. During 
the peach season, one-half bushel was considered a reason- 
able share per housewife, because speed and greater care 
in handling the fruit was necessary. 

Berries were put up in syrup and in the dry state. 
Huckleberries provided an interesting variation. These 
were packaged dry in cellophane wrapping. Some red rasp- 
berries were also put up in a similar manner. All meat, 
fruit, and vegetable packages were labeled with the owner's 
name, the contents, and the date put up. The individual 
housewives used the frozen products whenever their family 
menus called for the product frozen. All of the frozen 
food met with their approval and none spoiled. There was 
no waste during the entire ten months of this test, after 
the foods were frozen. Some of the foods, cauliflower for 
instance, were considered of better quality after being 
frozen than before. 

Following is a list of the foods frozen, in connection 
with which the word “dry” implies that neither syrup nor 
weak brine was used in the packaging of the product: 
Lima beans (dry), string beans (dry), peas (dry), rasp- 
berries (cultivated and wild), melons (dry), honeydew 
(dry), strawberries (in sugar and in syrup), peaches (in 
sugar syrup), mint (leaves), smoked sausages, beef, huckle- 
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Fig. 1 Sharp freezing of a piece of steak in a domestic-type frozen 


food cabinet 
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berries, cauliflower, and corn off the cob. 


Rate of Freezing Meat. The freezing of products when 
done by air is known as sharp freezing as differentiated 
from quick freezing. In the latter case the freezing process 
is done by direct contact with liquid brines or plates 
through which the refrigerant is circulated. In sharp freez- 
ing the product takes a longer interval in passing through 
the zone of maximum crystal formation. The rate of freez- 
ing of a piece of meat in a sharp freezer depends on the 
shape, weight, and compactness of wrapping, on the type 
of wrapper, and on the location of the package in the 
freezer, as well as on the amount of other products freez- 
ing simultaneously. 


‘ 


PHYSICAL DATA AND COST OF OPERATION OF THE THREE 
DOMESTIC TYPE FROZEN FOOD CABINETS 


Temperature 
Kwh (deg F) of 
Cooler Food compartments, cu ft Motor per Freezer Storage 
No. Freezing Storage Total hp month (max) 
z 3 same 3 1/5 56.0 -10 same 
2 1.5 4.5 6 1/4 65.0 -10 0 
3 5 10 6 1/3 123.0 -10 0 


Experimental determinations were made on different 
shapes, cuts, and weights of meat. Fig. 1 shows the time- 
temperature curves obtained by four couples located “on” 
and “in” a piece of steak weighing 2.8 lb; the approxi- 
mate shape and a cross section on line A-A is shown in the 
figure. The piece of meat was placed inthe freezer with 
one flat surface in contact with the plate, the rest of the 
meat being exposed to the air. The entire piece did not 
freeze simultaneously; a portion of it required about 2 hr 
to pass through the zone of crystal formation. At the end 
of the sixth hour, the whole of the steak was very nearly 
uniformly frozen. 

The plate temperature variation during cycling for two 
complete cycles is indicated; the range was found to be 
between —3 and —11F (degrees Fahrenheit). 

Tests have shown that a 5-lb roast has an approximate 
6-hr zone of crystal formation, reaching nearly uniform 
temperature in 15 to 16hr under similar conditions of 
freezing and cycling. 

A 5-Ib roast removed from the freezer and placed in an 
average 38 F temperature compartment of a domestic re- 
frigerator required nearly 10 hr to reach the average tem- 
perature of 28F. After 30 additional hours parts of the 
meat attained a temperature of 31.5 F with the largest por- 
tion of it below 30 F. 

Meats carefully wrapped in moistureproof cc!lophane 
did not show any loss in weight during freezing. 


SUMMARY 

1 The cost of operation for 3, 6, and 15-cu {i domes- 
tic type of frozen food cabinets was found to be 56, 65, 
and 123 kwh per month, respectively. 

2 The opinion of the housewives on all of ‘he food 
frozen was that it was highly satisfactory. 

3 For the period of this study (10 months), «ll foods 
frozen were usable. There was no loss. 

4 Frozen cauliflower was considered preferable to 
fresh cauliflower. 

5 Studies will continue in which different wrapping 
materials and variations in vitamins will be observed. 
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Rural lines and hi-lines are vital ta the war effort. 


A sudden storm, a stroke of lightning, and a 
flash over the insulators; several strands in a 
cable may be burned, but the line stays in there 
pitching, carrying power to vital war industries. 
Put a repair sleeve on right away, to make 
certain that the damage stops there. 

The Government has approved our supplying 
you with maintenance materials, under ruling 


P-46, necessary to keep power lines on the job. 
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If you need engineering advice on power line 
maintenance work, that service is also avail- 
able to you. Many of the men you’ve known 
as experts on A.C.S.R. line construction are 
now expediting the production of Aluminum 
Alloy war materials. But they’re always 
ready to serve you. Write ALUMINUM Com- 
PANY OF America, 1976 Gulf Building, Pitts- 


burgh, Pennsylvania. 


ON RURAL POWER LINES AND HI-LINES 
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ose-leaf 
data book now. Additional chapters will be 


sent you as they are completed ! 


@ This engineering handbook contains data on the 
mechanical properties of Douglas Fir Plywood never 
before available to engineers and architects. You will 
find that this data makes Douglas Fir Plywood far more 
useful to you . . . that it will enable you to specify this 
“miracle wood” as a pinch hitter for unavailable mate- 
rials, as a structural material and for countless purposes. 


This handbook also contains the new U. S. Commercial 
Standards for Douglas Fir Plywood, CS45-42, estab- 
lished in cooperation with the National Bureau of 
Standards. It describes the revised types and grades of 
Douglas Fir Plywood in detail and tells how to use them. 


Write now for your 
free copy of “Techni- 
cal Data on Plywood.” 
It is in loose-leaf form, 
and you will be sent 
additional chapters as 
they are published. 
Douglas Fir Plywood 
Association, Tacoma, 
Washington. 
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E. N. Bates, senior marketing specialist, agricultura! market. 
ing service, U. S. Department of Agriculture, is author of Circular 
No. 630 recently issued by the Department, entitled “Improved 
Bates Laboratory Aspirator.” 


F. L. Browne, senior chemist, Forest Products Laboratory, 
U. S. Department of 7. is author of technical bulletin 
No. 804, recently issued by the Department, entitled “Classification 


of House and Barn Paint,’ which contains recommendations of 
the U.S.D.A. 


George A. Crabb, Jr., was recently appointed an instructor in 
the department of agricultural engineering, Virginia Polytechnic 
Institute. He was previously an assistant engineering aide with 
the U. S. Soil Conservation Service. 


O. C. French, \ecturer in agricultural engineering and assistant 
agricultural engineer in the agricultural experiment station, Uni- 
versity of California, is author of Bulletin 666, entitled “Spraying 
Equipment for Pest Control,” just issued by the California station. 


Loring O. Hanson, formerly farm representative for the Port- 
land Cement Association in Wisconsin, is at present employed as 
associate civil engineer with the Engineer Corps, U. S. War De. 
partment, and is located at Buffalo. 


William F. Heesch is now chief, production control unit, 
ordnance department, U. S. War Department. He was formerly 


assistant sales manager, Ingersol Steel and Disc Division, Borg- 
Warner Corp. 


P. R. Hoff, extension agricultural engineer, Cornell University, 
is one of the authors of Bulletin 366, entitled “Brooding Chicks 
under Electric Hovers,”’ published by that institution originally in 
1937 and recently revised. 


B. A. Jennings, professor of agricultural engineering, Cornell 
University, is author of Bulletin 381, entitled “Plow Adjustment,” 
issued originally by that institution in 1937 and recently revised. 


Mack M. Jones, professor, and Lloyd E. Hightower, instructor 
in agricultural engineering, University of Missouri, are joint 
authors of Circular 232, entitled “Plow Adjustment and Opera- 
tion,” and Circular 449, entitled “Mower Repair and Adjustment,” 
recently issued by the University. 


C. F. Kelly is one of the authors of Circular No. 637, entitled 
“Wheat Storage in Experimental Farm-Type Bins,” just issued 
by the U. S. Department of Agriculture. Copies of the bulletin 
may be obtained from the Superintendent of Documents in Wash- 
ington at 30 cents per copy. 


R. L. Perry, associate professor of agricultural engineering, and 
associate agricultural engineer in the agricultural experiment sta- 
tion, University of California, is one of the authors of Bulletin 
664, entitled “Handling and Shipping Tests with New Potatoes 
from Kern County, Calif.,” recently issued by California Station. 


Applicants for Membership 


The following is a list of recent applicants for membership in the 
American Society of Agricultural Engineers. Members of the Society are 


urged to send information relative to applicants for consideration of the 
Council prior to election. 


Albert M. Best, New Holland Machine Co., New Holland, Pa. 
(Mail) 217 W. Main St. 


H. T. Hargrave, assistant agricultural engineer, Dominion Ex- 
perimental Station, Swift Current, Sask., Canada. 


Elmer B. Hudspeth, Jr., RR No. 1, Caddo, Tex. 

William D. James, president and general manager, |ames Mfg. 
Co., 104 W. Milwaukee Ave., Fort Atkinson, Wis. 

Herman L. Mowls, junior soil surveyor, Soil Consevation Ser- 
vice, USDA. (Mail) P.O. Box 84, East Canton, Ohio. 

John W. Probst, Jr, 2nd Lt., Co. E, 31st Engr. Keg., U.S 
Army. (Mail) Boydton, Va. 

Anthony E. Theisen, private USA. (Mail) Co.D. 82nd Inf. 
Trng. Bn., Bks. 3116, Camp Roberts, Calif. 

Odin Thomas, personnel director, Harry Ferguson, Inc., Dear 
born, Mich. (Mail) 24130 Rockford Drive. 

Monroe W.. Treiman, general farming, P.O. Box 
ville, Fla. 


74, Brooks- 


TRANSFER OF GRADE 


Ernest H. Kidder, assistant hydraulic engineer, research = 
Soil Conservation Service, USDA. (Mail) 402 W. Oregon *- 
Urbana, Ill. (Junior Member to Member) 
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The rubber shortage is putting all new 
tractors back on steel wheels— and that 
means a definite loss of power, efficiency 
and convenience. This loss in wheel effi- 
ciency—at a time when farmers need all 
the power they can get to keep up wartime 
production—is another good reason for 
selling the extra engine power of high 
compression. 


Make sure every customer knows why 
a modern high compression tractor is his 
best buy in farm power. First, its engine 
is designed to get more power from every 
gallon of gasoline. Second, it eliminates 


‘SOIL 


NEW FREE BOOKLET 
for tractor dealers 


‘It’s easier to sell used tractors that have 
their power stepped up through change- 

Over to high compression. ‘“‘High Com- 
Pression Conversion Information’’ tells 
how to convert principal makes and mod- 
els of tractors to high compression. Send 
for your free copy today. 


IS AMMUNITION— USE 


RE rar A en eat 


n. 
A E\ 
\) 
\ ww 
ae 


the wasteful crankcase dilution that re- 
sults from the use of low-grade fuels. 
Third, its extra, flexible power is easily 
and quickly adjusted to the load and 
speed requirements of all types of field 
and belt jobs. 


Now, if ever, is the time to talk, dem- 
onstrate and sell the extra power of high 
compression to every new-tractor custo- 
mer. Even with steel wheels, high com- 
pression will give far greater power and 
efficiency than low compression and low 
grade fuels. Ethyl Corporation, Chrysler 
Building, New York City. 


IT WISELY’’ 


MAIL THIS COUPON TODAY! 


Ethyl Corporation, Chrysler Building, New York, N.Y. 


Gentlemen: Please send me a free copy of ‘‘High Compres- 
sion Conversion Information for Current Tractors.’’ This 


does not obligate me in any way. 


Name. 


Address. 


ee 


AE 7-42 


ee pace 2 k ry : ae oe te he eis Seema) - rae OP stat 
i ae Ser : ee se! ee ee ee eee. alee 
3 Gage tere , © ae ee a oe. Oe RS oe: 2 eee 
Se CU” ae ee OS eee ee ee 
: CLS ao aaneresesaeesnamaanenenemaanamaraaanataarraarnnerereeenenee Se SS citencasetmencamrstamtesasanbarssinaremnanecceiein teamed 
2 Pu om . A 
; I Ss RR Sane ar 
: ee a ey : y ee | q 
re ee o6tee ee ‘Fe = 1 
—— : i Ghee ees y) See ee sa Ca Hn 
z iss. F Pe a yh ry Rote 1 ° === 
| a aa ¥ a on ee: we eg >= 
ale: { aie wa.’ : = ; iat i) BG ie ue fa\e “4 ; Z Bes = : 
bs ©———,s A 
: < Saas a Sec ae = Vi) 4 oe  / ——_ 
eo | ey, a aa a ee . 3 HS DET. . 
- Sa cca - bes: a. wee %i : 2S m,i6_|\_ms> cae a ¥ NE | aL 
| ee ae oe at c op aah iw S ‘IF iy yl ies Pe a Pg 
| = aN ee 0) | Neer mn a Vig 3 
7 x ee ee FR y cltaadelt ia a) -—— 
4 : , ad _* eS . ag . os g a S. Ce % oe eS ‘ \ ‘ ‘ 
- : ( | 
| to stee wneeis WI | 
a igh comp 
- 4 a 
aie 7 2 on : : , 
| | er ecem Ge meee ees ME mS 
a7 
| 
| Oe eee 
| ee 
sas F 
ee 5 
rx || 
, if 
ih r 
i a 
a en 
: 
| 1 
} Mm 
i nn ee | 
2 lO 
a { - ; - - —tttttitstttfththteEeEeEETTEeSSESefefheftlhteftthetfetfetheefeselrrterreile Ll 
: AGRICULTURAL ENGINEERING for July 1942 235 
a pr “he Sin a Bi aioe oo le ae athe : es, eis ec vere al a ee i & nee 2: pie 3 Rid ; eer 
: eae ET ee 
bo ees oe A AEE Snes i ee Shue eRe ana ie 
echoes poem ; Rie ca Bae ts ee Sage Bes. | ARs BM oe re a 


“Let ‘em have it! 


e As an engineer yourself, you appreciate the 
engineering skill back of the deadly precision of 
this American submarine. 


e Some of its equipment is made of ARMCO 
Stainless Steel, the same metal which agricul- 
tural engineers have employed in designing san- 
itary, efficient cream separators, milkers and 
other dairy appliances. 


¢ Because stainless does have so many fine qual- 
ities, its entire output is going into vital war 
equipment. This solid, hard metal resists dent- 
ing. Yet it can be readily formed to any design. 
It has no plating to wear off. It will not tarnish 
or stain and is easy to keep clean through years 
of service. 


e Keep these advantages of ARMCO Stainless 
Steel in mind; for when peace comes it will again 
be available in plenty to 
make better farm equip- 
ment. The American 
Rolling Mill Company, 
2251 Curtis Street, Mid- 
dletown, Ohio. 


Agricultural Engineering 


ee 


Digest 


A review of current literature by R. W. TRULLINGER, assistant chief, 

Office of Experiment Stations, U. S. Department of Agriculture. 

Copies of publications reviewed may be procured only from the 
publishers at the addresses indicated. 


A FLow METHOD FOR THE DETERMINATION OF THE EFFECTs 
OF SOLUBLE CHEMICALS ON CONCRETE, D. G. Miller, C. F. Rogers, 
and P. W. Manson. (Minn. Ag. Exp. Sta. coop. U.S.D.A. et al) 
Amer. Soc. Testing Matls. (Philadelphia), Proc. 39 (1939); abs. 
in Rpt. (1940) of Minn. Ag. Exp. Sta., St. Paul. Weak solutions 
of acetic acid and lactic acid were allowed to flow at the rate of 
21 in 24hr over channels 1.5 in wide on flat slabs of concrete and 
mortar set up at an angle of 17deg from the vertical. The 
channels were formed either by paraffin dikes, permitting the 
acids to flow over on area 1.5 by 14 in, or by casting bars with 
shallow channels 1.5 by 14 in. Each channel was brushed with a 
flat steel brush, and the loosened material was filtered off, dried, 
and weighed. 

Concrete with a modulus of rupture from 800 1b per sq in 
upward displayed resistance to corrosion of weak acids three times 
that of concrete with a modulus of rupture of 500 lb per sq in 
under the conditions of exposure used in these tests. Mortar made 
of the least resistant of nine standard portland cements yielded a 
quantity of loosened material 1.6 times that released by mortar 
made of the most resistant of these nine cements. Within the 
range of characteristics of the specimens used in the tests, the acid 
consumption was surprisingly uniform. Similar work with acid 
solutions simulating the acidity of silage juices has been reported 
by the same authors. 


TEMPERATURES OF WHEAT IN EXPERIMENTAL FARM TyPE 
StoracEs, C. F. Kelly. (Coop. N. D., Kans., Ill., and Md. Ag. 
Exp. Stas.) U. S. D. A. (Washington). Cir. 587 (1941). A de. 
tailed study of the temperature of wheat stored in structures of 
various sizes (from 20 to 1,000 bu) and type at Fargo, N. D.; 
Hays, Kans.; Urbana, Ill.; and College Park, Md., is described, 
and the monthly average wheat temperatures found in 161 bins at 
the bin centers and 6in from the north and south walls are 
recorded. 

Atmospheric conditions and bin size and type were found to 
be the most important factors influencing the temperature of dry 
wheat. The periods of average air temperatures above 70F at 
Hays were 2.5 times as long, and at College Park and Urbana 
about twice as long, as at Fargo. These temperature differences 
were reflected in the wheat temperatures. The size of unventilated 
bins of similar construction in the same locality was found to 
determine the lag of the temperature of dry wheat behind the air 
temperature. The insulation value of a bin wall was found to be 
an important factor in determining the temperature of the outside 
layers of wheat but not that of the interior. Shading bins proved 
effective in preventing outside heat from raising the wheat tem- 
perature. Bin ventilation was the most effective method of dis- 
sipating heat generated in the wheat mass. Insulation of a storage 
structure may be an advantage in preventing dry wheat from 
reaching high temperatures, but if the temperatures finally reached 
are such as to start excessive internal production of heat, insulation 
is a decided disadvantage. Storage in underground bins is advan- 
tageous in maintaining a low temperature in wheat placed in the 
bin at a low initial temperature or when the wheat moisture con- 
tent is low enough to make the generation of large amounts of heat 
improbable. Wheat placed in underground storages at a high 
initial temperature, however, may deteriorate before cooling to 
safe temperatures. 


AGRICULTURAL ENGINEERING INVESTIGATIONS (ALABAMA). 
Alabama Ag. Exp. Sta. (Auburn). Rpt. (1939). F. A. Kummer 
reports briefly upon the dynamic properties of soils as applied t0 
the elements of implement design, including comparative tests with 
different plow shapes and materials. 


IRRIGATION PROBLEMS IN CiTRUS OrcHaARDS, C. 4. Taylor. 
U. S. D. A. (Washington). Farmers’ Bul. 1876 (1941). This 
publication reports a study of irrigation practices and yields in 
orchards in Los Angeles and San Bernardino Counties, Calif., and 
recommends certain improvements in methods of cultivation that 
will make for better use of water. Conditions being similar 
other areas, it is believed that many orchardists will find use for 
the improvements in irrigation practices that are suggested. Attet- 
tion is directed to the water and soil losses and irregular water 
distribution resulting from the use of deep, narrow irrigation fur- 
rows and to the possibility of avoiding these troubles by means 0 
wide, shallow furrows. The advantages of cross-blocking of fur- 
rows are noted, and desirable furrow layouts are shown. For ef0st 
ble hillsides lowhead sprinklers are suggested, together with alter- 
nate-middle irrigation. (Continued on page 238) 
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66 " O penagion used to have a John Deere. That's 
Dad’s plow I’m pulling now. And... some- 


day, when I'm a grown-up farmer, I'll own a 
John Deere Plow, too!” 


Three generations of farmers using 
John Deere Plows... that’s quite a record 
. . . but fairly common with John Deere. For 
years American farmers have learned to appre- 
ciate the genuine quality of John Deere Plows. 
And what they’ve learned has been passed on 
from father to son . .. generation after genera- 
tion ... since that day in 1837 when John Deere 
first gave to the world the steel plow. 


This unanimous approval of John Deere 
Plows down through the years has not been, by 
any means, just family sentiment. You can bet 
your “bottom dollar” that every John Deere 
owner considered carefully the strength . . . the 
exceptional plowing ability . . . the long-lived 
dependability of John Deere Plows before 
making his choice. 


He considered, too, John Deere’s century-old 
reputation for building quality plows... plows 
which give even the most hard-to-please farmer 
everything he wants in a plow. And, too, the 
ability ... the friendliness... the skill and equip- 
ment of every John Deere dealer is every owner’s 
added assurance that his John Deere Plow will 
be kept in perfect running order down through 
its many years of extraordinary service. JOHN 
DEERE, Moline, Illinois. 
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| Wisconsin heavy-duty AIR- 
f COOLED Engines bring to your equipment not 
f only the most power per pound of engine 


weight, but also maximum power per cubic inch 
of piston displacement. And along with this you 
get heavy-duty service dependability, plus free- 
dom from water-cooling problems. Wisconsin 
Engines know no seasonal limitations. They fit 
the machine, the job, the work location, and 
the weather. 
S 


AZISCON IN MOTOR 


BR iitwaukee, WISCONSIN, U. S. A. 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 


the BADGE 
of him who 


BELONGS 


ESPITE the presumption it sets up, 
mere membership in the American Society of 
Agricultural Engineers is no proof of a man’s 
high rank in technical talent. It does prove that 
he has met certain minimum requirements and 
has earned the esteem of colleagues who spon- 
sored his application for membership. 


But the Society emblem is evidence that 
native talent, be it great or small, is enriched by 
fraternity with the personalities whose minds 
fuse to form the pattern of progress in the 
methods and mechanics of agriculture. The 
wearer of the emblem waits not for the debut 
of an idea, but is present at its birth and helps 
to guide its growth. 


Be you novice or veteran, your membership 
in the organized profession adds something to 
your efficiency, your vision, your influence as 
an individual engineer. The Society symbol on 
your lapel is token that you “belong”. Wear it. 


STYLES AND PRICES OF ASAE EMBLEMS 


With blue ground for Fellows and Members— 
furnished either in pin with safety clasp or lapel 
button—$2.00 each. 


With red ground for Junior Members, Asso- 
ciates, and Student Members—furnished only in 
pin with safety clasp—$1.00 each. 


Send orders to ASAE, St. Joseph, Michigan. 


Agricultural Engineering Digest 
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A COMBINATION SUSPENDED-LOAD SAMPLER AND VELOocHy 
METER FOR SMALL STREAMS, A. G. Anderson. U.S.D. A. (Wash. 
ington), Cir. 599, (1941). The author describes a combination sys. 
pended-load sampler and velocity meter which consists essentially of 
two tubes fitted through a rubber stopper and inserted into an opdi. 
nary pint milk bottle. Details of the instrument, which is unusually 
simple in construction and comparatively easy to use, are shown jn 
drawings and photographs. Water and sediment enter through a 
lower tube, and the air in the bottle is forced out through an 
upper tube, which is bent backward over the bottle in the direc. 
tion of the stream flow. Both tubes are bent slightly upward jp. 
side of the bottle to increase the volume of sediment-laden water 
that may be trapped and to reduce to a minimum the constant 
static head that exists between the inside end of the water tube 
and the outside end of the air tube. A small static head is desirable 
to overcome the effect of waterdrops that may collect in the air 
tube when the sampler is being lowered in streams of low velocity 
and to counteract to some extent entrance losses. The tube, through 
which the water enters, projects forward from the stopper a suf. 
ficient distance to minimize the effect of the container upon the 
flow near the entrance of the tube, but not so far as to alter 
appreciably the compactness of the sampler. Means for attaching a 
number of the sampler bottles to a support of 114x3/16-in strap 
iron are also shown, and the calibration for velocity determination, 
the depth correction, and the operation of the device are discussed, 
together with the hydraulics of such a combination sampler and 
meter as worked out theoretically and by means of experiments in 
a small circulating flume operated at known suspended load and 
current velocity. The construction of the flume is shown in plan 
and section drawings. 


CoMBINE HARVESTERS IN Missouri, M. M. Jones and R. P. 
Beasley. Missouri Ag. Exp. Sta. (Columbia) Bul. 426 (194i). 
Surveys following the harvests of 1937, 1938, and 1939 showed 
that a large majority of the 182 owners found combines to be 
economical and satisfactory in operation. The average acreage of 
grain cut per day varied from 7.6 acres for 40-in combines and 
13.8 acres for 5-ft machines to 25.3 acres for 12-ft machines. The 
maximum acreage of wheat and oats that a farmer should expect 
to cut per year was estimated by the owners to be 125 acres for 
40-in machines, 236 for 5-ft machines, and up to 388 acres for the 
12-ft sizes. Custom work accounted for about one-third to one- 
half of the total work done and proved satisfactory in general both 
to combine owners and to farmers hiring the work done. The 
average time lost per season on account of breakdowns was only 
6hr. Repair costs varied from 2 to 5.5c per acre. 

The cost of combining was affected most by the total acreages 
harvested per year. Records of 53 5-ft machines showed from 78c 
per acre for between 401 and 450 acres per year to $2.19 per 
acre for less than 100 acres per year. The average cost for the 
5-ft machines was $1.24 per acre, and the average acreage harvested 
per season was 238. Tables of estimated costs of combining for 
various sizes of machines harvesting various acreages per year are 
given. Comparisons are also made with estimated costs of the 
binder-thresher method of harvesting. The cost of combining with 
40-in combines pulled by one-plow tractors under average condi- 
tions is estimated to vary from $1.64 to $3.03 per acre, with 5-ft 
combines pulled by two-plow tractors from $1.14 to $3.90 pet 
acre, and with 10-ft combines from $1.22 to $3.61. The cost with 
the binder-thresher method was from $2.98 to $3.75 per acte. 


A Test Cup SoLuTION Rack, W. H. Sheldon «nd J. M. 
Jensen. Michigan Ag. Exp. Sta. (East Lansing) Quait. Bul. 23 
(1941), No. 4. This device, of which a fully dimensioned work- 
ing drawing and photograph are reproduced with the article, holds 
the cups and tubing so that they may remain filled with the 04 
per cent lye solution recommended for cleaning and disinfecting. 
The rack includes also a shelf for a supply bottle of the lye solu: 
tion. It is of wood and is easily and cheaply made. 


AGRICULTURAL ENGINEERING INVESTIGATIONS ( T's NNESSEE). 
Tennessee Ag. Exp. Sta. (Knoxville), Rpt. (1939). This report 
notes a run-off sampling and measuring device, described by A. L 
Kennedy and K. B. Sanders; and equipment for handling legumes, 
by M. A. Sharp. 


SAVE THE SOIL wiTH CONTOUR FARMING AND | ERRAGING, 
E. W. Lehmann and R. C. Hay. Univ. of Ill. Col. ot Age. (Ur 
bana). Ext. Cir. 513 (1941). This circular emphasizes the well- 
known advantages of contour farming and terracing «nd presents 
practical information on systems of contour plowing and planting, 
planning contour and terrace systems, locating and marking the 
lines, grass waterways and terrace outlets, constructing the tt 
races, maintaining a terrace system, and cost of terracing. 
appendix deals with the use and care of the level. 
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e Link-Belt chains are made in all types—malleable, 
Promal, steel and other metals. 

They are the result of sixty-five years’ experience in 
chain-making. Look for this double >———=< arrow trade 
mark on every link. It’s an assurance that you are 
getting genuine Link-Belt chains. 


LINK-BELT COMPANY, Indianapolis, Chicago, Philadelphia, 
Atlanta, Dallas, San Francisco, Toronto. Offices, warehouses and 
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For Conveying and M sthanical Pens rT ansmission 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


only $1.40 


"Te ONLY binder that 
opens flat as a bound book! Made of 
durable imitation leather, nicely 
stamped on front cover and backbone, 
with name of journal and year and 
volume number, it will preserve your 
journals permanently. Each cover holds 12 issues (one 
volume). Do your own binding at home in a few 
minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


seeecsessseeseeese MAIL COUPON TODAY seseeescsssesssasse 


SUCKERT LOOSE-LEAF COVER CO. 
234 West Larned St., Detroit, Mich. 


ae OE binders for Agricultural 


RINGING 222s fs Be : 
Will remit in 10 days or return binders collect. 


RE cl ent er nee aeRO Ne PR COT t ee ROE RE RT 
Address 


EMPLOYMENT BULLETIN 


The American Society of Agricultural Engineers conducts an employ. 
ment service especially for the benefit of its members. Only Society 
members in good standing may insert notices under ‘‘Positions Wanted,” 
or apply for positions under ‘‘Positions Open.’’ Both non-members and 
members seeking to fill positions, for which ASAE members are Qualified, 
are privileged to insert notices under ‘Positions Open,’’ and to be te 
ferred to members listed under ‘‘Positions Wanted.’’ Any notice in this 
bulletin will be inserted once and will thereafter be discontinued, unieg 
additional insertions are requested. There is no charge for noticeg pub- 
lished in this bulletin. Requests for insertions should be addressed to 
ASAE, St. Joseph, Michigan. 


=—= 


POSITIONS OPEN 


AGRICULTURAL ENGINEER wanted to fill position of as. 
sistant in full-time research work primarily in soil erosion control 
and farm machinery by a southern agricultural experiment station, 
The work will be on a 12-month basis, with 30-day vacation. 
Salary according to qualifications. While position is to fill vacang 


due to war service, it is expected that it will become permanent, 
PO-138 


AGRICULTURAL ENGINEER wanted to fill position open in 
northeastern university due to absence of staff member in military 
service. Work involves approximately half extension and half 
resident instruction. Major concentration in farm structures and 
soil and water conservation. Salary up to $3000 for qualified 
person. PO-137 


SALES ENGINEER wanted. Excellent opportunity offered for 
young agricultural engineer with good background in farm building 
construction. Work involves direct sales of building material to 
dealers, architects, contractors. Earnings equivalent of salary of 
$3000.00 a year or more and unusual possibilities for advance- 
ment with rapidly expanding organization. Applicants should indi- 
cate marital status, number of dependents, selective service classi- 
fication, earnings expected. PO-135 


CIVILIAN ENGINEERS. Due to expansion of activities, the 
Signal Corps of the U. S. Army is in need of civilian engineers 
who have specialized in engineering materials, metallurgy, or 
related fields. Interested engineers should apply in writing giving 
a full statement of their education and experience. Those selected 
will, on appointment, be given Civil Service ratings of P-2 or P-3 
($2600 or $3200 per annum) depending on their experience, and 
will be assigned to the Office of the Chief Signal Officer, Wash- 
ington, D. C. 


POSITIONS WANTED 


AGRICULTURAL ENGINEER with bachelor of science degree 
in agricultural engineering from middle-western university, eight 
years’ experience in conservation and development of natural re- 
sources while employed by Departments of Agriculture and of the 
Interior, farm background and two years’ experience as farm mana- 
ger, wants opportunity to develop and test what he considers new 


ideas in machinery, buildings, and conservation. Married. Age 34. 
PW-349 


AGRICULTURAL ENGINEER with B. S. degree in agricul- 
tural engineering from Iowa State College. Has four years’ expeti- 
ence as engineer with the Soil Conservation Service and five years’ 
experience as state agricultural conservation engineer for the Agti- 
cultural Adjustment Administration. Experienced both in engineer- 
ing and administration. Thirty-two years of age, married, and 
have family. References upon request. PW-348 


AGRICULTURAL ENGINEER with B. S. degree in engi- 
neering and M. S. degree in agricultural engineering. Experienced 
in college teaching, experiment station, and extension work; also 
factory and construction work. Especially qualified for college 
agricultural engineering, manufacturing, defense, construction, of 
trade extension work. Age above draft. PW-346 


AGRICULTURAL ENGINEER with B.S. degree from mid- 
western college (1938) and M.S. degree from southern college 
(1940), desires employment with the Soil Conservation Service, 
in a defense industry, or in other engineering work. Has 1% 
years’ experience as engineer with the U. S. Soil Conservation 
Service in the South and in the Pacific Northwest. Familiar with 
agriculture in most parts of the United States. Civil Service rating 
as junior engineer. Eligible for reappointment. Age 35. Mat 
ried. PW-345 


AGRICULTURAL ENGINEER desires employment offering 
larger opportunity. Ten years’ experience in the electric utility 
industry and two years’ experience as an assistant extension a 
cultural engineer. Good farm background. Particularly qual ed 
to handle all phases of rural electrification, pump irrigation, and 
farm machinery. Capable of planning and conducting educational 
or promotional activities. Holds a state professional engineering 
certificate. Thirty-six years of age. Married. References 0 
request. PW-344 
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